N 



(19) 




Europaisches Paten tamt 
European Patent Office 
Office europeen des brevets 






(11) 



EP 1 074 549 A2 



(12) 



EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

07.02.2001 Bulletin 2001/06 

(21) Application number: 00116091.0 

(22) Date of filing: 27.07.2000 



(51) mtci. 7 : C07D 403/04, A61K 31/55, 
A61P 43/00, C07D 403/14, 
C07D 401/04, C07D 223/04, 
C07D 405/14, C07D 487/04, 
C07D 401/14, C07F7/18, 
C07D 471/04, G01N 33/50 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MC NL PT SE 

Designated Extension States: 
ALLTLVMKRO SI 

(30) Priority: 06.08.1999 EP 99115557 

(71) Applicant: 

F. HOFFMANN-LA ROCHE AG 
4070 Basel (CH) 

(72) Inventors: 

• Adam, Geo 
79650 Schopf heim (DE) 



• Binggeli, Alfred 
4102 Blnningen (CH) 

• Maerki, Hans-Peter 
4059 Basle (CH) 

• Mutel, Vincent 
68100 Mulhouse (FR) 

• Wilhelm, Maurice 

68790 Morschwiller le Bas (FR) 

• Wostl, Wolfgang 

79639 Grenzach-Wyhlen (DE) 

(74) Representative: 

Poppe, Regina et al 
124 Grenzacherstrasse 
4070 Basle (CH) 



(54) Tetrahydro-benzo(d)azepines and their use as antagonists at metabotropic glutamate 
receptors 

(57) The present invention is concerned with 1 ,2,4,5-tetrahydro-benzo[d]azepin derivatives of the general formula 



R 



R\ R 10 r ii 




wherein 

< 

O) R 1 signifies hydrogen, lower alky!, oxygen, halogen, or 

10 -OR, -0(C3-C 6 )cycloalkyl, -0(CHR) n -(C 3 -C 6 )cycloalkyl, -0(CHR) n CN, -0(CHR) n CF 3 , - 

g 0(CHR)(CHR) n NR 2 , -0(CHR)(CHR) n OR, -0(CHR) n -lower alkenyl, -OCF 3 , -OCF r R, -OCF 2 -lower 

q alkenyl, -OCHRF, -OCHF-lower alkenyl, -OCF 2 CRF 2 , -OCF 2 Br, -0(CHR) n CF 2 Br, -0(CHR) n -phenyl, 

wherein the phenyl group may be optionally substituted independently from each other by one to 
three lower alkyl, lower alkoxy, halogen, nitro or cyano groups, -0(CHR)(CHR) n -morpholino, - 

LU 
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0(CHR)(CHR) n -pyrrolidino, -0(CHR)(CHR) n -piperidino, -0(CHR)(CHR) n -imidazolo, 
0(CHR)(CHR) n -triazolo, -0(CHR) n -pyridino, -0(CHR)(CHR) n -OSi-lower alkyl, 
0(CHR)(CHR) n OS(0) 2 -lower alkyl, -0(CH 2 ) n CH=CF 2 , -0(CHR) n -2,2-dimethyKl.3]dioxolane, - 
0(CHR) n -CHOR-CH 2 OR, -0(CHR) n -CHOR-(CHR) n -CH 2 OR or 

-SR or -S(CHR) n COOR, or 

-NR 2 , -N(R)(CHR)(CHR) n OR, -N(R)(CHR) n CF 3 , -N(R)(CHR)(CHR) n -morpholino. 
N(R)(CHR)(CHR) n -imidazolo, -N(R)(CHR)(CHR) n -pyrrolidino, -N(R)(CHR)(CHR) n -pyrrolidin-2-one, - 
N(R)(CHR)(CHR) n -piperidino, -N(R)(CHR)(CHR) n -triazolo, -N(R)(CHR) n -pyridino, or 

is 1-6; 

signifies hydrogen, lower alkyl or lower alkenyl, independently from each other, if more than one R is 
present; 

signifies nitro or cyano; 

signifies hydrogen, lower alkyl, =0, =S, -SR, -S(0) 2 -lower alkyl, «(C 3 -C 6 )cycloalky or piperazino, option- 
ally substituted by lower alkyl, or 

-CONR 2 , -(CHR) n CONR 2 , -(CHR) n OR, -(CH 2 ) n -CF 3 , -CF 3 , -(CHR) n OC(0)CF 3 , -(CHR) n COOR, - 
(CHR) n SC 6 H 5 , wherein the phenyl group may be optionally substituted independently from each 
other by one to three lower alkyl, lower alkoxy, halogen, nitro or cyano groups, -(CHR) n -1 ,3-dioxo-1 ,3- 
dihydro-isoindol, -(CHR) n -tetrahydro-pyran-2-yloxy or -(CHR) n -S-lower alkyl, or 

-NR 2 , -NRCO-lower alkyl, -NRCHO, -N(R)(CHR) n CN, -N(R)(CHR) n CF 3 , -N(R)(CHR)(CHR) n -OR, - 
N(R)C(0)(CHR) n O-lower alkyl, -NR(CHR) n -lower alkyl, -NR(CHR)(CHR) n -OR, -N(R)(CHR)(CHR) n - 
O-phenyl, wherein the phenyl group may be optionally substituted independently from each other by 
one to three lower alkyl, lower alkoxy, halogen, nitro or cyano groups, -N(R)(CHR) n -lower alkenyl, - 
N(R)(CHR)(CHR) n -0-(CHR) n OR, -N(R)(CHR) n C(0)0-lower alkyl, -N(R)(CHR) n C(0)NR-lower alkyl, 
-N(R)(CH 2 ) n -2,2-dimethyl-[1.3]dioxolane, -N(R)(CHR)(CHR) n morpholino, -N(R)(CHR) n -pyridino, - 
N(R)(CHR)(CHR) n -piperidino, -N(R)(CHR)(CHR) n -pyrrolidino, -N(R)(CHR)(CHR) n -0-pyridino, - 
N(R)(CHR)(CHR) n imidazolo, -N(R)(CHR) n -CR 2 -(CHR) n -OR, -N(R)(CHR) n -CR 2 -OR, -N(R)(CHR) n - 
CHOR-CH 2 OR, -N(R)(CHR) n -CHOR-(CHR) n -CH 2 OR, or 

-OR, -0(CHR) n CF 3 , -OCF 3 , -0(CHR)(CHR) n -0-phenyl, wherein the phenyl group may be optionally 
substituted independently from each other by one to three lower alkyl, lower alkoxy, halogen, nitro or 
cyano groups, -0(CHR)(CHR) n -0-lower alkyl, -0(CHR) n -pyridino or -0{CHR)(CHR) n -morpholino; 
and 

signifies hydrogen, lower alkyl, lower alkenyl or nitro, or 

-OR, -OCF 3 , -OCF 2 -R, -OCF 2 -lower alkenyl, -OCHRF, -OCHF-lower alkenyl, -0(CHR) n CF 3 , or 

-(CHR) n CHRF, -(CHR) n CF 2 R, -(CHR) n CF 3 , -(C3-C 6 )cycloalkyl, -(CHR) n (C 3 -C 6 )cycloalkyl, - 
(CHR) n CN, -(CHR) n -phenyl, wherein the phenyl group may be optionally substituted independently 
from each other by one to three lower alkyl, lower alkoxy, halogen, nitro or cyano groups - 
(CHR)(CHR) n OR, -(CHR) n CHORCH 2 OR ? -(CHR)(CHR) n NR 2 , -(CHR) n COOR, -(CHR)(CHR) n OSi- 
lower alkyl, -(CHR)(CHR) n -OS(0) 2 -lower alkyl, -(CH 2 ) n -CH=CF 2 , -CF 3 , -CF 2 -R t -CF 2 -lower alkenyl, - 
CHRF, -CHF-lower alkenyl, -(CHR) n -2,2-dimethyl-[1.3]dioxolane, -(CH 2 ) n -2-oxo-azepan-1 -yl, - 
(CHR)(CHR) n -morpholino, -(CHR) n -pyridino, -(CHR)(CHR) n -imidazolo, -(CHR)(CHR) n -triazolo, - 
(CHR)(CHR) n -pyrroiidino, optionally substituted by -(CH 2 ) n OH, -(CHR)(CHR) n -3-hydroxy-pyrrolidino 
or -(CHRKCHR) n -piperidino, or 

-NR 2 , -N(R)(CHR) n -pyridino, -N(R)C(0)0-lower alkyl, -N(CH 2 CF 3 )C(0)0-Iower alkyl, -N[C(0)0- 
lower alkyl] 2 , -NR-NR-C(0)0-Iower alkyl or -N(R)(CHR) n CF 3 , -NRCF 3 , -NRCF 2 -R, -NRCF 2 -lower 
alkenyl, -NRCHRF, -NRCHF-lower alkenyl; 
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or is absent, if X is -N= or =N-; 

or R 4 and R 1 or R 3 and R 4 are interconnected to the groups -(CH 2 )3_5-, -(CH 2 ) 2 -N=, -CH=N-N=-, - 
CH=CH-N=, -NH-CH=CH- or -NR-CH 2 -CH 2 - and form together with the N and C atoms to which they 
are attached an additional ring; 

R 5 , R 6 signify hydrogen, lower alkyl, lower aikoxy, amino, nitro, -S0 2 NH 2 or halogen; or 

R 5 and R 6 are interconnected to the group -0-CH 2 -0- and form together with the C atoms to which they are attached 
an additional 5-membered ring; 

R 7 , R 8 signify hydrogen, lower alkyl, lower aikoxy, amino, nitro or halogen; 

R 9 , R 10 signify hydrogen or lower alkyl; 

R 11 , R 12 signifies hydrogen, lower alkyl, hydroxy, lower aikoxy, lower alkoxycarbonyloxy or lower alkanoyloxy; 
R 13 , R 14 signify hydrogen, tritium or lower alkyl; 

R 15 , R 16 signifies hydrogen, tritium, lower alkyl, hydroxy, lower aikoxy, lower alkoxycarbonyloxy or lower alkanoy- 
loxy or are together an oxo group; or 

X signifies -N=, =N-, -N<, >C= or =C<; 

Y signifies -N=, =N-, -NH-, -CH= or =CH-; and 

the dotted line may be a bond, 

as well as with their pharmaceutical^ acceptable salts in their racemic and optically active form. 

It has surprisingly been found that the compounds of general formula I are antagonists at metabotropic glutamate 
receptors and therefore useful for the treatment of diseases related to these receptors. 



3 



1 
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Description 



[0001] The present invention is concerned with 1,2,4,5-tetrahydro-benzo[d]azepin derivatives of the general for- 
mula 



w 



i$ 



R 1 




20 



wherein 



& R 1 signifies hydrogen, lower alky!, oxygen, halogen, or 

-OR, -0(C3-C 6 )cycloa!kyl, -0(CHR) n -(C 3 -C 6 )cycloalkyl, -0(CHR) n CN, -0(CHR) n CF 3 , - 
0(CHR)(CHR) n NR 2 , -0(CHR)(CHR) n OR, -0(CHR) n -lower alkenyl, -OCF 3 , -OCF 2 -R, -OCF 2 -lower 
alkenyl, -OCHRF, -OCHF-lower alkenyl, -OCF 2 CRF 2 , -OCF 2 Br, -0(CHR) n CF 2 Br, -0(CHR) n -phenyl, 

30 wherein the phenyl group may be optionally substituted independently from each other by one to 

three lower alkyl, lower alkoxy, halogen, nitro or cyano groups, -0(CHR)(CHR) n -morpholino, - 
0(CHR)(CHR) n -pyrrolidino, -0(CHR)(CHR) n -piperidino f -0(CHR)(CHR) n -imidazolo, 
0(CHR)(CHR) n -triazolo, -0(CHR) n -pyridino, -0(CHR)(CHR) n -OSi-lower alkyl, 
0(CHR)(CHR) n OS(0) 2 -lower alkyl, -0(CH 2 ) n CH=CF 2 , -0(CHR) n -2,2-dimethyl-[1.3]dioxolane, - 

35 0(CHR) n -CHOR-CH 2 OR, 0(CHR) n -CHOR-(CHR) n -CH 2 OR or 

-SR or -S(CHR) n COOR, or 

-NR 2 , -N(R)(CHR)(CHR) n OR, -N(R)(CHR) n CF 3 , -N(R)(CHR)(CHR) n -morpholino, 
40 N(R)(CHR)(CHR) n -imidazolo, -N(R)(CHR)(CHR) n -pyrrolidino, -N(R)(CHR)(CHR) n -pyrrolidin-2-one, - 

N(R)(CHR)(CHR) n -piperidino, -N(R)(CHR)(CHR) n -tria2olo, -N(R)(CHR) n -pyridino, or 

n is 1 - 6; 



45 R 



50 R 



3 



signifies hydrogen, lower alkyl or lower alkenyl, independently from each other, if more than one R is 
present; 



R 2 signifies nitro or cyano; 



signifies hydrogen, lower alkyl, =0, =S, -SR, -S(0) 2 -lower alkyl, -(C3-C 6 )cycloalky or piperazino, option- 
ally substituted by lower alkyl, or 



-CONR 2 , -(CHR) n CONR 2 , -(CHR) n OR, -<CH 2 ) n -CF 3l -CF 3 , -(CHR) n OC(0)CF 3 , -(CHR) n COOR, - 
(CHR) n SC 6 H 5 , wherein the phenyl group may be optionally substituted independently from each 
other by one to three lower alkyl, lower alkoxy, halogen, nitro or cyano groups, -(CHR) n -1 ,3-dioxo-1 ,3- 
dihydro-isoindol, -(CHR) n -tetrahydro-pyran-2-yloxy or -(CHR) n -S7lower alkyl, or 

-NR 2 , -NRCO-lower alkyl, -NRCHO, -N(R)(CHR) n CN, -N(R)(CHR) n CF 3 , -N(R)(CHR)(CHR) n -OR, - 



4 
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N(R)C(0)(CHR) n O-loweralkyl, -NR(CHR) n -lower aikyl, -NR(CHR)(CHR) n -OR, -N(R)(CHR)(CHR) n - 
O-phenyl, wherein the phenyl group may be optionally substituted independently from each other by 
one to three lower alkyl, lower alkoxy, halogen, nitro or cyano groups, -N(R)(CHR) n -lower alkenyl, - 
N(R)(CHR)(CHR) n -0-(CHR) n OR, -N(R)(CHR) n C(0)0-lower alkyl, -N(R)(CHR) n C(0)NR-lower alkyl, 
5 -N(R)(CH 2 ) n -2,2-dimethyKl.3)dioxolane, -N(R)(CHR)(CHR) n moipholino, -N(R)(CHR) n -pyridino, - 

N(R)(CHR)(CHR) n -piperidino, -N(R)(CHR)(CHR) n -pyrrolidino, -N(R)(CHR)(CHR) n -0.pyridino, - 
N(R)(CHR)(CHR) n imidazolo, -N(R)(CHR) n -CR 2 -(CHR) n -OR, -N(R)(CHR) n -CR 2 -OR, -IM(R)(CHR) n - 
CHOR-CH 2 OR, -N(R)(CHR) n -CHOR-(CHR) n -CH 2 OR, or 

10 OR. -0(CHR) n CF 3 , -OCF 3 , -0(CHR)(CHR) n -0-phenyl, wherein the phenyl group may be optionally 

substituted independently from each other by one to three lower alkyl, lower alkoxy, halogen, nitro or 
cyano groups, - 0(CHR)(CHR) n -0-lower alkyl, -0(CHR) n -pyridino or -0(CHR)(CHR) n -morpholino; 
and 

is R 4 signifies hydrogen, lower alkyl, lower alkenyl or nitro, or 

-OR, -OCF3, -OCF 2 -R, -OCF 2 -lower alkenyl, -OCHRF, -OCHF-lower alkenyl, -0(CHR) n CF 3 , or 

-(CHR) n CHRF, -(CHR) n CF 2 R, -(CHR) n CF 3 , -(C^CeJcycloalkyl, -(CHRMC^cycloalkyl, - 
20 (CHR) n CN, -(CHR) n -phenyl, wherein the phenyl group may be optionally substituted independently 

from each other by one to three lower alkyl, lower alkoxy, halogen, nitro or cyano groups, - 
(CHR)(CHR) n OR, -(CHR) n CHORCH 2 OR, -(CH R)(CH R) n N R 2 , -(CHR) n COOR, -(CHR)(CHR) n OSi- 
Jower alkyl, -(CHR)(CHR) n -OS(0)2-lower alkyl, -(CH 2 ) n -CH=CF 2 , -CF 3 , -CF 2 -R t -CF 2 -lower alkenyl, - 
CHRF, -CHF-lower alkenyl, -(CHR) n -2,2-dimethyl-[1.3]dioxolane, -(CH 2 ) n -2-oxo-azepan-1 -yl, - 
25 (CHR)(CHR) n -morpholino, -(CHR) n -pyridino, -(CHR)(CHR) n -imidazolo, -(CHR)(CHR) n -triazolo f - 

(CHR)(CHR) n -pyrrolidino, optionally substituted by -(CH 2 ) n OH, -(CHR)(CHR) n -3-hydroxy-pyrrolidino 
or -(CHR)(CHR) n -piperidino, or 

-NR 2 , -N(R)(CHR) n -pyridino, -N(R)C(0)0-lower alkyl, -N(CH 2 CF 3 )C(0)0-Iower alkyl, -N[C(0)0- 
30 lower alleys, -NR-NR-C(0)0lower alkyl or -N(R)(CHR) n CF 3 , -NRCF 3 , -NRCF 2 -R, -NRCF 2 -lower 

alkenyl, -NRCHRF, -NRCHF-lower alkenyl; 

or is absent, if X is -N= or =N-; 

35 or R 4 and R 1 or R 3 and R 4 are interconnected to the groups -(CH^g-, -(CH 2 )2-N=, -CH=N-N=-, - 

CH=CH-N=, -NH-CH=CH- or -NR-CH 2 -CH 2 - and form together with the N and C atoms to which they 
are attached an additional ring; 



R 5 , R 6 signify hydrogen, lower alkyl, lower alkoxy, amino, nitro, -S0 2 NH 2 or halogen; or 

R 5 and R 6 are interconnected to the group -0-CH 2 -0- and form together with the C atoms to which they are attached 
an additional 5-membered ring; 

R 7 , R 8 signify hydrogen, lower alkyl, lower alkoxy, amino, nitro or halogen; 

R 9 , R 10 signify hydrogen or lower alkyJ; 

R 11 R 12 signifies hydrogen, lower alkyl, hydroxy, lower alkoxy, lower alkoxycarbonyloxy or lower alkanoyloxy; 

50 R 13 , R 14 signify hydrogen, tritium or lower alkyl; 

R , R signifies hydrogen, tritium, lower alkyl, hydroxy, lower alkoxy, lower alkoxycarbonyloxy or lower alkanoy- 
loxy or are together an oxo group; or 

55 X signifies -N=, =N- t -N<, >C= or =C<; 

Y signifies -N=, =N-, -NH-, -CH= or =CH-; and 



40 



45 
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the dotted line may be a bond, 

as well as with their pharmaceutical ly acceptable salts in their racemic and optically active form. 

[0002] It has surprisingly been found that the compounds of general formula I are antagonists at metabotropic 

glutamate receptors. 

5 [0003] In the central nervous system (CNS) the transmission of stimuli takes place by the interaction of a neuro- 
transmitter sent out by a neuron, with another neuroreceptor. 

[0004] L-glutamic acid, the most commonly occurring neurotransmitter in the CNS, plays a critical role in a large 
number of physiological processes. The glutamate-depende/it stimulus receptors are divided into two main groups. The 
first main group forms Hgand-controlled ion channels. The metabotropic glutamate receptors (mGiuR) belong to the 
w second main group and, furthermore, belong to the family of G-protein -coupled receptors. 

[0005] At present, eight different members of these mGluRs are known and some of these even have sub-types. 
On the basis of structural parameters, the different second messenger signaling pathways and their different affinity to 
low-molecular weight chemical compounds, these eight receptors can be sub-divided into three sub-groups: 

15 mGluRI and mGluR5 belong to group I, mGluR2 and mGluR3 belong to group II and mGluR4, mGluR6, mGluR7 
and mGluR8 belong to group III. 

[0006] Ligands of metabotropic glutamate receptors belonging to the first group can be used for the treatment or 
prevention of acute and/or chronic neurological disorders such as epilepsy, stroke, chronic and acute pain, psychosis, 

20 schizophrenia, Alzheimer's disease, cognitive disorders and memory deficits. 

[0007] Other treatable indications in this connection are restricted brain function caused by bypass operations or 
transplants, poor blood supply to the brain, spinal cord injuries, head injuries, hypoxia caused by pregnancy, cardiac 
arrest and hypoglycaemia. Further treatable indications are Huntington's chorea, amyotrophic lateral sclerosis (ALS), 
dementia caused by AIDS, eye injuries, retinopathy, idiopathic parkinsonism or parkinsonism caused by medicaments 

25 as well as conditions which lead to glutamate-deficiency functions, such as e.g. muscle spasms, convulsions, migraine, 
urinary incontinence, nicotine addiction, opiate addiction, anxiety, vomiting, dyskinesia and depression. 
[0008] Objects of the present invention are compounds of formula I and their pharmaceutically acceptable salts per 
se and as pharmaceutically active substances, their manufacture, medicaments based on a compound in accordance 
with the invention and their production as well as the use of the compounds in accordance with the invention in the con- 

30 trol or prevention of illnesses of the aforementioned kind, and, respectively, for the production of corresponding medi- 
caments. Furthermore, the use of radiolabeled mGluRI receptor antagonists of formula I in a binding assay is also an 
object of the present invention. 

[0009] Preferred compounds of formula I in the scope of the present invention are those, in which 

35 R 1 is =0 or hydroxy and R 2 is N0 2 . 

[0010] The following are examples of such compounds: 

3-Ethyl-2-methyl-5-nitro-6-(1,2,4,5-tetrahydrchbenzo[d]azepin-3-yl)-3H-pyrimidin-4-one, 
40 3-(2-fluoro-ethyl)-2-methyl-5-nitro-6-(1,2,4,5-tetrahydro-benzo[c0azepin-3-yl)-3H-pyri 

2-methyl-5-nitro-6-(1,2,4,5-tetrartydro-benzo or 
2-methyl-5-nitro-6-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidin-4-ol. 

[001 1] Compounds of formula I, in which 

45 

R 1 is =0 and R 2 is -CN are also preferred. 
[001 2] The following are examples of such compounds: 
50 2-Amino-6-oxo^-(1,2,4,5-tetrahydro-benzo[d]azepin-3^ 

6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonrtrile, 
2-ethylamino-6-oxo-4-(1,2,4 > 5-tetrahydro-benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5Kiaroonitrile, 

55 

1 ,2-dimethyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[djazepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitri!e, 
1 -ethyl-2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile, 



6 
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2-amino-1 -ethyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d}azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile, 

1^clopropylmethyl-2-methyl-6K>xo-4-0 
trile, 

1 -allyl-2-methyl-6-oxo-4-(1 ,2,4,54etrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile, 
1 K:yanome%l-2-methyl-6-oxo-4-(^ 

1- (2-dimethylamino-ethyl)-2-methy^^ 
carbonitrile, 

1nsopropyl-6-oxo-4-(1,2,4,5-tetrahydro-benz^ 

1 -(2-hydroxy-ethyl)-6-oxo-4-(1 ^AB-tetrahydro-benzofdlazepin-S-yl)-! ,6 dihydro-pyrimidine-5^arbonitrile t 

2- (2-hydroxy-ethyl)-6-oxo^-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 > 6 dihydro-pyrimidine-5-carbonitrile, 

2-methyl-6-oxo-4-(1,2,4,54etrahydro-benzo[d]^ 
bonltrile, 

2-methyl-1 -methylamino-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitri!e or 
1 -amino-2-methyl-6-oxo-4-(1 ,2, 4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile. 

[0013] Preferred compounds of formula I in the scope of the present invention are those, in which 
R 1 is 2,2,2-trifluoroethoxy and R 2 is -CN. 

[001 4] The following are examples of such compounds: 

2-(2-Morpholin-4-yl-ethylamino)^^^^ 
carbonitrile, 

2-(3HTiorpholin-4-yl-propylamino)^ 
5-carbonitrile, 

2- (2-hydroxy-ethylamino)-4-(1,2,4,5-tetra^^ 
bonitrile or 

(3-imidazol-1-yl-propylamino)-4-(1 ( 2,4,5-teta^ 
carbonitrile. 

[0015] Preferred compounds of formula I in the scope of the present invention are those, in which 

R 1 is 3-[1,2,4]triazol-1-yl-propoxy and R 2 is -N0 2 or -CN. 
[0016] The following example represents such a compound: 

3- [2-Metrr/l-5-nitro-6-(3-[1,2,4]tri^ 

[0017] Preferred compounds of formula I in the scope of the present invention are those, in which R 3 and R 4 are 
interconnected to the group -(CH 2 ) 5 - and form together with the N and C atoms to which they are attached an additional 
7 membered ring and R 2 is -N0 2 or -CN. 
[0018] The following example represents such a compound: 

40xo-2-(1 l 2,4,5-tetrahydro-benzo[d]azepin-3-yl)-4,6,7,8,9,10-hexahydro-pyrimido[1,2-a]azepine-3-ra 
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[0019] The term "lower alkyl" used in the present description denotes straight-chain or branched saturated hydro- 
carbon residues with 1-7 carbon atoms, preferably with 1-4 carbon atoms, such as methyl, ethyl, n-propyl, i-propyl and 
the like. 

[0020] The term "lower alkylen" used in the present description denotes straight-chain or branched unsaturated 
hydrocarbon residues with 2-7 carbon atoms, preferably with 2-4 carbon atoms. 

[0021 ] The term "lower alkoxy" denotes a lower alkyl residue in the sense of the foregoing definition bonded via an 
oxygen atom. 

[0022] The term "halogen" embraces fluorine, chlorine, bromine and iodine. 

[0023] The compounds of general formula I and their pharmaceutical^ acceptable salts can be manufactured by 
a) reacting a compound of the formula 




with a compound of formula 




to a compound of formula 




wherein the substituents are described above, or 
b) reacting a compound of the formula 
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to a compound of formula 




or to a compound of formula 




wherein R 2 to R 16 have the significances given above and R r is lower alkyl, -(C 3 -C 6 )cycloalkyl, -(CHR) n -(C 3 - 
C 6 )cycloalkyl, -(CHR) n CN, -(CHR) n CF 3 , -(CHR)(CHR) n NR 2 , -(CHR)(CHR) n OR, -(CHR) n -lower alkenyl, -CF3, - 
CF 2 -R, -CF 2 -lower alkenyl, -CHRF, -CHF-lower alkenyl, -CF 2 CRF 2 , -CF 2 Br, -(CHR) n CF 2 Br, -(CHR) n -phenyi, 
wherein the phenyl group may be optionally substituted independently from each other by one to three lower alkyl, 
lower alkoxy, halogen, nitro or cyano groups, -(CHR)(CHR) n -morpholino, -(CHR)(CHR) n -pyrrolidino, - 
(CHR)(CHR) n -piperidino, -(CHR)(CHR) n -imidazolo, -(CHR)(CHR) n -triazolo, -(CHR) n -pyridino, -(CHR)(CHR) n -OSi- 
lower alkyl, -(CHR)(CHR) n OS(0) 2 -lower alkyl, -(CH 2 ) n CH=CF 2 , -(CHR) n -2,2-dimethyl^1.3]dioxolane, -(CHR) n - 
CHOR-CH 2 OR or -(CHR) n -CHOR-(CHR) n -CH 2 OR. 



EP 1 074 549 A2 

c) reacting a compound of formula 

O 



5 



10 



15 




IV, Z and/or E 



with a compound of formula 



20 




25 

to a compound of formula 



35 



40 




wherein the substituents are described above, 
45 or 

d) reacting a compound of formula 



50 



55 
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CI 




with a an alcohol, thiol, a primary or secondary amine to a compound of formula 

R 1 




wherein R" in formula VII is fluoro, chloro, bromo or a trifluoro-methansulfonyloxy group, 
with a compound of formula 
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to a compound of formula 

R' 




wherein, R VI is a fiuoro, chloro, bromo or a trifluoro-methansulfonyloxy group, 
with a compound of formula 



12 



EP 1 074 549 A2 



w 



R\ R ,0 r ii 




III 



15 



20 



25 



30 



to a compound of formula I -5, 



Rt R ,0 R " 




I-6 



wherein the substituents are described above, 
and, if desired, 



35 



introducing and removing protective groups in compounds of formula I, alkylating of OH or NH functions in 
compounds of formula I, cleaving ether functions, converting a functional group in a compound of formula I into 
another functional group directly or via a suitable activating group and, if desired, 
converting a compound of formula I into a pharmaceutically acceptable salt or into its optically active form. 



40 [0024] In the following schemes I - VIII and in Examples 1 - 273 the reaction steps and reaction variants a) - f) are 
described in more detail. 



45 



50 



55 
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Scheme I 




40 



45 



50 
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Scheme II 




15 



• 
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Scheme V 





Villa 



15 



20 




III 




Vlllb 



R\ R ,0 R " 




25 



30 



35 



40 



45. 



50 



55 



[0025] Chloro-methoxy-nrtro or cyano pyrimidir.es II (Scheme I) are known [e.g. 6-chloro-4-methoxy-2-methyl-5- 
nitro-pynmrdine: Helv. (1958). 41. 1806J or can be prepared in analogy to procedures described for known compounds 
e.g. from 4,6-drchloro-5-cyano-pyrimidine [Monatshefte Chemie (1965), 96, 1573-1578] and sodium methoxide in meth- 
anol at ow temperature, preferably between -20 »C and + 20 »C. They react with optionally substituted secondary 
am.nes IMi in the presence of a base like triethylamine in solvents like N,N-dimethylformamide, dimethylsulfoxide ace- 
tone, methyl-ethylketone or tetrahydrofuran at temperatures between 0 °C and 1 00 °C to the tertiary amines l-3a- at ele- 
vated temperatures however preferentially 100 °C to 150 °C in the presence of potassium carbonate in solvents like 
N,N-d.methylformam,de or N-methylpyrrolidone the tertiary amines 1-1 are formed where simultaneously the methoxy 
group is transformed into a hydroxy group. Known analogues of II bearing a carbonyl function instead of the methoxv 
moiety, e.g. 2-amino-6-chloro-5-nitro-4(2H)-pyrimidinone [J. Chem. Soc. 1 964. 4769-4774] react with optionally substi- 
tuted secondary amines III preferentially at elevated temperatures, preferentially 100 »C to 150 °C in the presence of 
potassium carbonate, triethylamine orethyl-diisopropylamine in solvents like N.N^imethylformamide or N-methylpyrro- 
lidone to adducts 1-1 . Alkylation of adducts 1-1 using optionally substituted alkyl halides, tosylates, mesylates ortrifluoro- 
methansulfonates ,n solvents like ethanol, methanol, dichloromethane, chloroform, N.N-dimethylformamide. dimethyl- 
sutfox.de, acetone, methyl-ethylketone or tetrahydrofuran in the presence of base like alkali carbonates, e g sodium 
potassium or cesium carbonate, tertiary amines like triethylamine or ethyl-diisopropylamine. alkali methyl hydrides like 
sodium or potassium hydride, or phase transfer catalysts like benzyl-trimethylammonium chloride in the presence of 
solid or concentrated aqueous sodium hydroxide gives variable mixtures of N- and/ or O-alkylated products I-2 and I-3 
The products I-2 and I-3 may contain in the N- or O-alkyl function functional groups in protected form which allow further 
structural modifications after removal of the protective functions. 

[0026] The introduction of an R 4 subsfituent equal OH or NH 2 into pyrimidinoles 1-1 (Scheme I) can be achieved 
using suable oxygen or nitrogen transfer reagents. Chloramine or preferentially the more stable mesitylenesulfonylhy- 
droxylamine [Synthesis 1972. 140] are suitable agents for the introduction of an NH 2 group. Both are used in solvents 
as ethers like tetrahydrofuran or dimethoxyethane or in N.N-dimethylfomiamide or dimethylsulfoxide in the presence of 
a base like sodium hydnde or potassium carbonate at temperatures between room temperature and 60 °C Conversion 
of pynmidinoles 1-1 into their O-silylated analogues by treatment with suitable silylating agents like hexamethyldisila- 
zane and tr.meO,ylch orosilane followed by treatment with the oxodiperoxymolybdenum (pyridine) (HMPA) complex [J 
Org. Chem. 43 (1978), 188-196] in solvents like dichloromethane or chloroform at temperatures between room temper- 
ature and 60 °C gives pyrimidinones I-2 with R 4 equal OH. Compounds I-2 with R 4 equal OH can be further derivafeed 
by known methods as alkylation with a suitable alkyl halide, tosylate or triflate in the presence of a base like potassium 
carbonate or sodium hydride in solvents like tetrahydrofuran, acetonitril or N.N-dimethylformamide at temperatures 
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between roomt temperature and 100 °C. Compounds I-2 with R 4 equal NH 2 are preferentially converted into a mono 
Boc derivative (preparation of the di-Boc derivative with di-tert. butyl dicarbonate, 4-dimethyiamino pyridine in dichlo- 
romethane at room temperature followed by removal of one Boc group by stirring in dichloromethane in the presence 
of silica gel) and then alkylated under similar conditions as described for compounds I-2 with Ft 4 equal OH. The Boc 

5 group can then easily be removed by known methods. 

[0027] Bis(methylthio)-acrylates IX react with optionally substituted secondary amines III in the presence of bases 
like potassium carbonate and/or triethylamine in solvents like ethanol, methanol, acetone or methyl-ethylketone at tem- 
peratures between room temperature and 1 00 °C to adducts IV, which can be formed as Z-isomer, as mixture of E and 
Z isomers or as E isomer (Scheme II). Adducts IV can be reacted with amidines, urea or thiourea derivatives V either 

10 in the presence of 1 ,8-diazabicyclo[5.4.0]undec-7-ene in N,N-dimethylformamide or dimethylsulfoxide at temperatures 
between 70 °C and 140 °C or in the presence of sodium ethylate in ethanol preferentially at reflux thus yielding pyrimi- 
dineoles 1-1 a or pyrimidinones l-2a. Pyrimidinoles 1-1 a can then be alkylated as described for the sequence 1-1 => I-2 
and I-3 in Scheme 1 . If an allyl moiety is introduced as R 4 , then, it can also serve as protective function. Thus, it allows 
modification at other parts of the molecules, e.g. in R 3 and a later removal of the N-alfyl function by lithium borohydride 

is in the presence of palladium(ll)acetate and triphenylphosphin in an inert solvent like tetrahydrofuran or 1 ,2-dimethox- 
yethane at temperatures between room temperature and 60 °C. Alternatively, adducts IV can be reacted with substi- 
tuted amidine derivatives Va in which R 3 and R 4 are optionally connected to form a 5, 6 or 7 membered ring either in 
the presence of 1,8-diazabicyclo[5.4.0]undec-7-ene in N,N-dimethylformamide pr dimethylsulfoxide at temperatures 
between 70 °C and 1 40 °C or in the presence of sodium ethylate in ethanol preferentially at reflux yielding pyrimidinones 

20 l-2a. 

[0028] Selective monosubstituion of di-chloro pyrimidines X (Scheme III) with optionally substituted secondary 
amines III can be performed in solvents like N,N-dimethylformamide or dimethylsulfoxide in presence of a base like tri- 
ethylamine at temperatures between -10 °C and room temperature producing mono-chloro pyrimidines VI. The remain- 
ing chloro atom in compounds VI can then be replaced by i) alkoxy functions by treatment with an alcoholate in the 

25 corresponding alcohol as solvent or in an inert solvent like tetrahydrofuran, N,N-dimethylformamide or dimethylsulfoxide 
at temperatures between room temperature and 100 °C; by ii) amino functions by treatment with an amine in an inert 
solvent like tetrahydrofuran,- N,N-dimethylformamide or dimethylsulfoxide at temperatures between room temperature 
and 1 00 °C; by iii) thio functions by treatment with a thiol in the presence of a base like triethylamine or sodium hydride 
in an alcohol, N,N-dimethylformamide or dimethylsulfoxide at temperatures between room temperature and 1 00 °C. The 

30 replacement of the chloro-group by a hydroxy function is preferentially performed in a two step prodecure: a 4-methoxy- 
benzyloxy function is introduced first by reacting VI with the corresponding alcoholate as described above followed by 
treatment with methanolic hydrogen chloride at temperatures between 0 °C and 50 °C. 

[0029] Compounds of general formula X (Scheme III) where R 3 is methylthio and R 2 is cyano [J.Heterocycl.Chem. 
(1971), 8(3), 445] or R 2 is nitro [AustJ.Chem. (1990), 43(1), 55] are known. Selective monosubstitution with optionally 

35 substituted secondary amines of general formula III giving compounds VI and, thereupon, substitution of the remaining 
chloro atom can be performed as described above to yield compounds of general formula I-4. After conversion of the 
2-methylthio derivatives, already appropriately substituted in the 6-position of the pyrimidines, into the 2-methylsulpho- 
nyl derivatives according to known oxidative methods, the corresponding 0- f N- or S-substituted pyrimidine derivatives 
can be obtained by treatment with alcoholates, amines and thiolates in tetrahydrofuran, 1 ,2-dimethoxyethane, dimeth- 

40 ylformamide or dimethyl sulphoxide at temperatures between room temperature and about 1 50 °C. 

[0030} Compounds of general formula I-4, where R 2 is cyano, R 1 is methylthio and R 3 is amino, also can be syn- 
thesized by reacting 2-amino-4-bromo-6-methylsulfanyl-pyrimidine-5-carbonitrile, prepared in an analogous manner to 
the 4-chloro derivative described in J.Chem.Soc. Chem.Commun. 1 974, 9, 350, with optionally substituted secondary 
amines of general formula ill. Furthermore, compounds of general formula I-4, where R 2 is cyano, R 1 is alkylthio can 

45 be synthesized starting from compounds of general formula VI, where R 3 is methylthio, by its transformation into the 2- 
methylsulphonyl derivatives according to known oxidative methods, followed by the treatment with alcoholates, amines 
and thiolates in tetrahydrofuran, 1 ,2-dimethoxyethane, dimethylformamide or dimethylsulfoxide at temperatures 
between room temperature and about 150 °C. Thereupon, substitution of the remaining chloro atom by alkylthiolates in 
tetrahydrofurane, 1,2-dimethoxyethane, dimethylformamide or dimethylsulfoxide at temperatures between room tem- 

50 perature and about 1 50 °C yields the O-, N- or S-substituted 6-alkylthio pyrimicfin derivatives. 

[0031] Alpha amino substituted nitro or cyano benzene compounds I-5 (Scheme IV) are prepared from the corre- 
sponding known benzene derivatives VII with R n being a fluoro, chloro, bromo or a trifluoro-methansulfonyloxy function 
by treatment with secondary amines III at temperatures preferentially between room temperature and 100 °C in the 
presence of a base like potassium carbonate or triethylamine in solvents like methanol, ethanol, acetonitrile, tetrahydro- 

55 furan, acetone, methyl-ethylketone, N,N-dimethylformamide or dimethylsulfoxide. Cyano or nitro pyridones Xlll are 
known or can be prepared from unsaturated ketones XI (Scheme V) bearing a leaving group R m or R IV being an ONa 
or an S-alkyl function together with a second functionality R HI or R IV being a hydrogen or an alkoxy function. Such 
unsaturated ketones XI can be condensed with cyano or nitro acetamide either with mixed acid base catalysis using a 
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mixture of a base like piperidine or pyrrolidine with acetic or formic acid in solvents water, ethanol and tetraydrofuran or 
in the presence of a base like sodium hydride or a sodium or potassium aikoholate in solvents like ethanol, methanol, 
tert.-butanol, N,N-dimethylformamide or dimethylsulfoxide at temperatures between room temperature and 120 °C 
leading to pyridones XIII with R m being a hydrogen or an alkoxy function. R m equal alkoxy in compounds XIII can option- 
ally be transformed into R l,! equal OH by known methods as boron tribromide in dichloromethane. The transformation 
of pyridones XIII into pyridines Villa bearing a chloro group R VI and optionally a second chloro group R v can be per- 
formed by known methods as by phosphorous pentachloride neat, by mixtures of phosphorous pentachloride and phos- 
phorous oxychloride with and without additional bases and solvents like ethyl-diisopropyl amine and acetonitrile at 
temperatures between 80 °C and 140 °C. Alternatively pyridines Villa bearing two trifluoro-methanesulfonyloxy groups 
R v and R VI [known for R 2 = N0 2 : US 5352784 A (1994)], can be prepared form pyridones XIII (R m equal OH) and trif- 
luoro-methanesulfonic acid anhydride and a base like triethylamine in an inert solvent like dichloromethane at temper- 
atures between -40 °C and 60 °C. Compounds Villa with two identical leaving groups R v and R vl equal to chloro or 
trifluoro-methanesulfonyloxy groups react with nucleophiles such as primary and secondary alcoholates in solvents like 
tetrahydrofuran or N f N-dimethylformamide, water (pH 8 to 14) in the presence of a water miscible solvent like tetrahy- 
drofuran or with primary or secondary amines in solvents like dichloromethane, tetrahydrofuran or N,N-dimethylforma- 
mide preferentially at room temperature by first substituting R v by an alkoxy, hydroxy or an amino substituent R 1 thus 
producing compounds Vlllb. Compounds Vlllb with only the R VI leaving group left can then be reacted with secondary 
amines III at temperatures preferentially between room temperature and 100 °C in the presence of a base like potas- 
sium carbonate or triethylamine in solvents like methanol, ethanol, acetonitrile, tetrahydrofuran, acetone, methyl-ethyl- 
ketone, N,N-dimethylformamide or dimethylsulfoxide leading to derivatives I-6. 



Scheme VI 
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Scheme VII 
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[0032] Benzazepines 111-1 with various substitution patterns in the benzene part optionally bearing additional alkyl 
substituents in the azepine ring (e.g. I.I.^S-tetramethyl-aSAS-tetrahydro-IH-a-benzazepine [Ger. Often., DE 
1921861 691120; CAS 72:31646]) are known [see e.g.: J. Heterocycl. Chem. (1971), 8(5), 779-83]. Alternatively they 
can be prepared as outlined in Scheme VI [compare J. Med. Chem. (1984) 27, 918-921 describing a similar reaction 
sequence]: Transformation of optionally substituted phthalic anhydrides XIV into the corresponding dimethylesters 
using sulfuric acid in methanol at reflux, followed by reduction of the diester with lithiumaluminium hydride in ether or 
tetrahydrofuran between room temperature and 60 °C and transformation of the so formed diols XVI using thionylchlo- 
ride in a solvent like toluene or dichlorom ethane in the presence of a base like pyridine between room temperature and 
60 °C yields dichlorides XVII. The further transformation of dichlorides XVII into dinitriles XVIII can be performed using 
sodium or potassium cyanide in solvents like dimethylsu If oxide or N,N-dimethylformamide between room temperature 
and 80 °C. Reductive cyclisation of dinitriles XVIII into benzazepines 111-1 can then be performed with raney nickel in a 
mixture of cone. aq. ammonia and ethanol at temperatures around 100 °C as described in J. Heterocycl. Chem. (1971), 
8(5), 779-83. 
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[0033] Benzazepines III-2 and III-3 bearing a keto respectively hydroxy function at the benzylic position of the 
azepme nng can be prepared in close analogy to the procedure described for thienof2,3-d]azepines [J. Heterocyclic 
Chemistry 22, 1 01 1 (1 985)] (Scheme VII): precursor acid chlorides XIX bearing preferentially a tosyloxy protectivefunc- 
t.on at the secondary nitrogen function are cyclized in an inert solvent like 1,2-dichloroethane, dichloromethane or 
nitrobenzene ,n the presence of a Lewis acid catalyst like aluminium trichloride, tin tetrachloride or phosphorous pen- 
achlor.de at temperatures between -40 »C and 80 °C to yield the protected ketones XX. Keto benzazepines III-3 are 
hen prepared by cleavage of N-tosyl function with hydrobromic acid in the presence of a scavenger reagent like phenol 
in a solvent like ethyl acetate at room temperature, whereas hydroxy benzazepines llt-2 can be obtained by simultane- 
ous reduction of the keton function and removal of the N-tosyl protective function by treatment with sodium bisfmethox- 
yethoxy)aluminium-hydride in toluene at reflux. 

[0034] A labeled amine as the t ,1,2-tritritio-2,3.4,5-tetrahydro-1H-benzo[d]azepine III-4 usable as precursor for the 
preparation of a labeled compound I according to synthesis schemes I - V can be prepared as outlined in Scheme VIII 
The 1-(5-bromo-1 ^-dmydro-benzoMazepin-S-yO-ethanone XXII can be prepared by reaction of the 1-(1,2,4.5-tetrahy- 
dro-benzoJl]azep,n-3-yl)-ethanone XXI [J. Heterocycl. Chem. (1971), 8(5), 779-83] with N-bromosuccinimide in carbon 
tetrachloride in the presence of a radical initiator like dibenzoylperoxide or 1,r-azobis-(cyclohexanecarbonrtrile) prefer- 

iTni Hyd , ro 9 enation of ** 1-(5-bromo-1,2-dihydro-benzo[d]azepin-3-yl)-ethanone XXII with tritium gas 

using a palladium or platinum catalyst in solvents methanol, ethanol or an ether like tetrahydrofuran preferentially in the 
presence of a base like triethylamine gives the l-d.l^-tritritio-I^.^S-tetrahydro-benzoCdJazepin-S-yD-ethanone XXIII 

S^k? ST ^ ,n, °, the 1 -( 1 - 1 - 2 - tritri « 0 - 1 . 2 . 4 - 5 -^"ydro-benzo[d]azepin-3-yl)-ethanone IM with cone. aq. 
hydrochloric acid in methanol. M 

[0035] The pharmaceuttcally acceptable satts can be manufactured readily according to methods known per se and 
taking into consideration the nature of the compound to be converted into a salt Inorganic or organic acids such as for 
example, hydrochloric acid, hydrobromic acid, sulphuric acid, nitric acid, phosphoric acid or citric acid, formic acid 
fumanc acid, male* : acid, acetic acid, succinic acid, tartaric acid, methanesulphonic acid, p-toluenesulphonic acid and 
the like are suitable for tt,e formation of pharmaceutical^ acceptable salts of basic compounds of formula I. Compounds 
which contain the alkal. metals or alkaline earth metals, for example sodium, potassium, calcium, magnesium or the 
like, basic amines or basic amino acids are suitable for the formation or pharmaceutical^ acceptable salts of acidic 
compounds of formula I. 

[0036] The compounds of formula I and their pharmaceutically acceptable salts are, as already mentioned above 
metatropic glutamate receptor antagonists and can be used for the treatment or prevention of acute and/or chronic 
neurologica disorders, such as epilepsy, stroke, chronic and acute pain, psychosis, schizophrenia. Alzheimer's dis- 
ease cognitive disorders, memory deficits and psychosis. Other treatable indications are restricted brain function 
caused by bypass operations or transplants, poor blood supply to the brain, spinal cord injuries, head injuries, hypoxia 
caused by pregnancy, cardiac arrest and hypoglycemia. Further treatable indications are Huntington's chorea ALS 
dementia caused by AIDS eye injuries, retinopathy, idiopathic parkinsonism or parkinsonism caused by medicament 
as well as conditions wh«h lead to glutamate-deficient functions, such as e.g. muscle spasms, convulsions migraine 
urinary incontinence, nicotine addiction, psychoses, opiate addiction, anxiety, vomiting, dyskinesia and depression ' 
10037] The compounds of the present invention are group I mGluR antagonists: 

a) functional assay for the characterization of mGiuR 1 anta gonistic prep are 

EE!Ln S A p e n ^ din i! ^ mG ' UR1 3 reCep, ° r ° btained fr0m Pr0f - & Nakanishi < K y° to - Ja P a ") ^ transiently trans- 
^St m ^ »Z 9 ! procedure described by Schlaeger et. al.. New Dev. New Appl. Anim. Cell Techn.. 

2ld SJ l!LT ■' , J " 8) 'k 105 ' 112 and 117 - 12 °- [Ca 11 measu *™nts were performed on mGluRIa trans^ 
1 ? 3fter ,ncubation of *• cells with Fluo-3 AM (0.5 pM final concentration) for 1 hour at 37 °C fol- 
lowed by 4 washes with assay buffer (DMEM supplemented with Hank's salt and 20 mM HEPES. [Ca 2+ ]i measurements 
were done using a fluorometric imaging plate reader (FLIPR, Molecular Devices Corporation, La Jolla CA USA) 10 
pM glutamate as agonist was used to evaluate the potency of the antagonists ' ' 

[0039] Increasing concentrations of antagonists were applied to the cells 5 minutes prior to the application of the 

ST ,' J££ (anta9 ,° nists) Curves were frtted with a four P^eter logistic equation giving | Cso , and Hill coef- 
iXL l nonlinear curve fitting software Origin (Microcal Software Inc., Northampton MA USA) 

[0040] The preferred compounds have an ICso range of 0.001 - 1 .00 pM (F-IC50). 

b) binding assay for the characterization nf mGluR 1 antagonistic pro pfirtipg 

f?21 , Bindina j . aSSay witn tritiated ^e^-methyl-e-oxo-^jl.l^-tritritio-I^.^S-tetrahydro-benzotdlazepin-S-yl)- 
1,6-d,hydro-pynm.dine-5-carbonitrile: HEK 293 cells were transiently transfected with the rat mGluRIa receptor The 
cells were collected and washed 3 times with PBS. The cell pellets were frozen at -80 »C. Membranes were prepared 
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from HEK 293 cells transfected with the rat mGluRIa receptor and used in the binding experiments at 10 ug proteins 
per assay after resuspension in a HEPES NaOH 20mM, pH=7.4 binding buffer. 1-Ethyl-2-methyl-6-oxo-4-(1,1,2-tritritio- 
1 ^AS-tetrahydro-benzotdjazepin-S-ylH , 6-dihydro-pyrimidine-5-caroonftrile (S.A 33.4Ci/mmol) was used at 3 nM final 
concentration. The incubation with variable concentrations of potential inhibitors was performed for 1 hour at room tem- 
perature, the incubate was then filtered onto GF/B glass fiber filter preincubated 1 hour in PEI 0,1 % and washed 3 times 
with 1ml of cold binding buffer. The radioactivity retained on the unifilter 96 was counted using a Topcount p counter. 
After correction for non specific binding the data were normalized and the IC^ value calculated using a 4 parameters 
logistic equation which was fitted to the inhibition curve. 

[0042] The preferred compounds have an IC^ range of 0.001 - 1 .00 u.M (B-IC^). 
[0043] In the table below are shown some specific activity data of preferred compounds: 



Example 


F-IC50 (HM) 


B-ICgo (uM) 


220 


0.038 


0.002 


30 


0.009 


0.003 


190 


0.20 


0.007 


154 


0.21 


0.01 


78 


0.026 


0.011 


249 


0.023 


0.011 


25 


0.005 


0.015 


11 


0.008 


0.018 


214 


0.12 


0.020 


132 


0.014 


0.080 


174 


0.97 


0.088 


17 


0.088 


0.33 


126 


0.10 


0.72 



[0044] The compounds of formula I and pharmaceutical^ acceptable salts thereof can be used as medicaments, 
e.g. in the form of pharmaceutical preparations. The pharmaceutical preparations can be administered orally, e.g. in the 
form of tablets, coated tablets, dragees, hard and soft gelatine capsules, solutions, emulsions or suspensions However 
the administration can also be effected rectally, e.g. in the form of suppositories, or parenteral!* e.g. in the form of injec- 
tion solutions. 

[0045] The compounds of formula I and pharmaceutical ly acceptable salts thereof can be processed with pharma- 
ceutically inert, inorganic or organic earners for the production of pharmaceutical preparations. Lactose, corn starch or 
derivatives thereof, talc, stearic acid or its salts and the like can be used, for example, as such carriers for tablets, 
coated tablets, dragees and hard gelatine capsules. Suitable carriers for soft gelatine capsules are, for example, vege- 
table oils, waxes, fats, semi-solid and liquid polyols and the like; depending on the nature of the active substance no 
earners are, however, usually required in the case of soft gelatine capsules. Suitable carriers for the production of solu- 
tions and syrups are, for example, water, polyols, sucrose, invert sugar, glucose and the like. Adjuvants, such as alco- 
hols, polyols, glycerol, vegetable oils and the like, can be used for aqueous injection solutions of water-soluble salts of 
compounds of formula I, but as a rule are not necessary. Suitable carriers for suppositories are, for example, natural or 
hardened oils, waxes, fats, semi-liquid or liquid poryols and the like. 

[0046] In addition, the pharmaceutical preparations can contain preservatives, solubilizers, stabilizers, wetting 
agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying the osmotic pressure, buffers, masking agents 
or antioxidants. They can also contain still other therapeutically valuable substances. 

[0047] As mentioned earlier, medicaments containing a compound of formula I or a pharmaceutical^ acceptable 
salt thereof and a therapeutically inert excipient are also an object of the present invention, as is a process for the pro- 
duction of such medicaments which comprises bringing one or more compounds of formula I or pharmaceutical^ 
acceptable salts thereof and, if desired, one or more other therapeutically valuable substances into a galenical dosage 
form together with one or more therapeutically inert carriers. 
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[0048] The dosage can vary within wide limits and will, of course, be fitted to the individual requirements in each 
particular case. In general, the effective dosage for oral or parenteral administration is between 0.01 -20 mg/kg/day, with 
a dosage of 0.1-10 mg/kg/day being preferred for all of the indications described. The daily dosage for an adult human 
being weighing 70 kg accordingly lies between 0.7-1400 mg per day, preferably between 7 and 700 mg per day. 
5 [0049] Finally, as mentioned earlier, the use of compounds of formula I and of pharmaceutically acceptable salts 
thereof for the production of medicaments, especially for the control or prevention of acute and/or chronic neurological 
disorders of the aforementioned kind, is also an object of the invention. 

Example 1 

10 

2- Methvl-5'nitro-6-n.2.4.5-tetrahvdro-benzord1azeDin-3-vh-ovrimidin-4-ol 

[0050] A suspension of 2.0 g (9.8 mmol) of 2-methyl-4-methoxy-5-nitro-6-chloro-pyrimidine [Helv. (1958), 41, 
1806], 1.98 g (10.8 mmol) 2,3,4,5-tetrahydro-1H-benzo[d]azepine hydrochloride [J. Heterocycl. Chem. (1971), 8(5), 

15 779-83] and 4.08 g (29.5 mmol) potassium carbonate in 40 ml N,N-dimethylformamide was stirred at 1 20 °C for 2 hours. 
The reaction mixture was then allowed to cool to room temperature, poured into 150 ml of an ice/water mixture and 
extracted three times with 200 ml of dichloromethane. The combined organic phases were washed twice with 1 00 ml of 
water, dried over magnesium sulphate, evaporated under reduced pressure and dried in a high vacuum. Crystallization 
from ethyl acetate/methanol gave 1.95 g (6.5 mmol), 66.1%, 2-methyl-5-nitro-6-(1,2,4,5-tetrahydro-benzo[d]azepin-3- 

20 yl)-pyrimidin-4-ol as a yellow solid; m.p. >200 °C; MS: [M+H] + = 301 . 

Example 2 

3- E%l-2-methvl-5-nitro-6-(1.2.4.5-tetrahydro-benzo[d1azepin-3'Vl)-3H-pyrimidin-4-one 

25 

[0051] From 2-methyl-5-nitro-6-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidin-4-ol and iodoethane, potassium 
carbonate in N,N-dimethy!formamide (r.t.), yellow solid; m.p. 145-147 °C; MS: [M+H] + = 329; see example 3. 

. Example 3 

30 

3- (6-Ethoxy-2-methyl-5-nitro-pyrimidin-4-ylV2.3.4.5-tetrahydro-1H-benzo['d]azepine 

[0052] A suspension of 0.30 g (1 .0 mmol) of 2-methyl-5-nitro-6-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidin- 

4- ol (example 1), 0.24 g (1.5 mmol) ethyl iodide and 0.28 g (2.0 mmol) potassium carbonate in 10.0 ml N,N-dimethyl- 
35 formamide was stirred at room temperature for 24 h. The reaction mixture was then poured into 50 ml of an ice/water 

mixture and extracted three times with 100 ml of dichloromethane. The combined organic phases were washed twice 
with 50 ml of water, dried over magnesium sulphate, evaporated under reduced pressure and dried in a high vacuum. 
The thus obtained crude product was purified by chromatography on silica gel using a 9:1 to 1:1 v/v mixture of hexane 
and ethyl acetate as eluent to yield 0.245 g (0.746 mmol), 74.6 %, of S-ethyl^-methyl-S-nitro-e-JI^^^-tetrahydro- 
40 benzo[d]azepin-3-yl)-3H-pyrimidin-4-one as yellow solid; m.p. 145-147 °C; MS: [M+Hf = 329; and 0.070 g (0.213 
mmol), 21.3 %, of 3-(6-ethoxy-2-methyl-5-nrtro-pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine as yellow oil; 
MS: [M+Hf = 329. 

Example 4 

45 

3-(6-Methoxv-2-mefrvl-5-nitro-pyrim^ 

[0053] A solution of 0.204 g (1 .0 mmol) of 2-methyl-4-methoxy-5-nitro-6-chloro-pyrimidine [Helv. (1 958), 41 , 1 806], 
0.20 g (1.1 mmol) 2,3,4,5-tetrahydro-1H-benzo[d]azepine hydrochloride [J. Heterocycl. Chem. (1971), 8(5), 779-83] 

so and 0.30 g (3.0 mmol) triethylamine in 10.0 ml N,N-dimethyfformamide was stirred at room temperature for 60 h. The 
reaction mixture was then poured into 50 ml of an ice/water mixture and extracted three times with 60 ml of dichlo- 
romethane. The combined organic phases were washed twice with 50 ml of water, dried over magnesium sulphate, 
evaporated under reduced pressure and dried in a high vacuum. The residue obtained was then crystallized from 
dichloromethane/hexane to yield 0.28 g (0.9 mmol), 90%, 3-(6-methoxy-2-methyl-5-n*rtro-pyrimidin-4-yl)-2,3,4,5-tet- 

55 rahydro-1 H-benzo[d]azepine as a yellow solid; m.p. 1 23-1 28 °C. 
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Example 5 

2.3-Dimethyl-5-nitro-6-(1;2.4.5-tetrahvdro-te^ 

[0054] In analogy to the procedure described in example 3, the 2-methyl-5-nitro-6-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yt)-pyrimidin-4-ol was treated with methyl iodide in N.N-dimethylformamide in the presence of potas- 
sium carbonate to yield the 2,3<limethyl-5-nitro-6-(1 ( 2,4,5-tetrarydro-benzo[d]azepin-3-yl)-3H-pyrimidin-4-one as yel- 
low foam; MS: [M+H] + = 315. 

Example6 

3-Butvl-2-metrwl-5-nitro- 6-(1.2^ 

[0055] From 2-methyl-5-nitro-6-(1,2 t 4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidin-4-ol and 1 -iodobutane, potas- 
sium carbonate in DMF (r.t) yellow solid; m.p. 158-161 °C; MS: [M+H] + = 357; see example 7. 

Example 7 

3-(6-Butoxy-2-methyl-5-nitro-pvrimidtn-4-vn-2.3.4.5-tetrahvdro-1H-benzord1azepine 

[0056] In analogy to the procedure described in example 3 the 2-methyl-5-nitro-6-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidin-4-ol was treated with 1 -iodobutane in N,N-dimethylform amide in the presence of potas- 
sium carbonate to yield the 3-butyl-2-methyl-5-nitro-6-(1,2,4 ( 5-tetrahydro-benzo[d]azepin-3-yl)-3H-pyrimidin-4-one as 
yellow solid; m.p. 158-161 °C; MS: [M+H] + = 357; and the 3-(6-butoxy-2-methyl-5-nitro-pyrimidin-4-yl)-2,3,4,5-tetrahy- 
dro-1H-benzo[d]azepine as yellow oil; MS: [M+H] + = 357. 

Example 8 

3-isobutvl-2-methvl-5-nttro-6-M 

[0057] In analogy to the procedure described in example 3 the 2-methyl-5-nitro-6-(1,2,4,5-tetrahydro- 
benzo[d}azepin-3-yl)-pyrlmidin-4-ol was treated with 1 -iodo-2-methyl-propane in N,N-dimethylformamide at 80 °C in the 
presence of potassium carbonate to yield the 3-isobutyl-2-methyI-5-nitro-6-(1 f 2,4,5-tetrahydro-benzo[d]azepin-3-yl)- 
3H-pyrimidin-4-one as light brown oil; MS: [M+H] + = 357 

Example 9 

3- lsopropvl-2-methvl-5-nitro-6- 

[0058] In analogy to the procedure described in example 3 the 2-methyl-5-nitro-6-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yi)-pyrimidin-4-ol was treated with 2-iodopropane in N.N-dimethylformamide in the presence of 
potassium carbonate to yield the 3-isopropyl-2-methyl-5-nitro-6-(1,2,4,5-te^^ 

4- one as yellow oil; MS: [M+H] + = 343. 

Example 10 

3-(2-Fluoro-ethvlV2-meth yl-5-nitro-6-(1,2.4.5-tetrar^dro-benzo[d]azepin-3-vlV3H-pyrimidin-4-one 

[0059] In analogy to the procedure described in example 3 the 2-methyl-5-n*rtro-6-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidin-4-ol was treated with 1-bromo-2-fluoroethane in N.N-dimethylformamide in the pres- 
ence of potassium carbonate at 50 °C to yield the 3-(2-fluoro-ethyl)-2-methyl-5-nitro-6-(1,2 l 4,5-tetrahydro- 
benzo[d]azepin-3-yl)-3H-pyrimidin-4-one as yellow oil; MS: [M+H] + = 347. 

Example 11 

2-Methyl-5-nitro-6-M.2.4.5-tetrahvd^ 

[0060] In analogy to the procedure described in example 3 the 2-methyl-5-nitro-6-(1 f 2 ( 4,5-tetrahydro- 
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benzo[d]azepin-3-yl)-pyrimidin-4-oI was treated with 2,2,2-trifluoroethyl iodide in N.N-dimethylformamide in the pres- 
ence of potassium carbonate at 80 °C to yield the 2-methyl-5-nitro-6-{1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-3-(2,2,2- 
trifluoro-ethyl)-3H-pyrimidin-4-one as light brown oil; MS: [M+H] + = 383. 

5 Example 12 

2-Methyl-5-nitro-3-propyl-6-(1.2A54etrah 

[0061] In analogy to the procedure described In example 3 the 2-methyl-5-nitro-6-(1,2,4,5-tetrahydro- 
10 benzo[d]azepin-3-yl)-pyrimidin-4-ol was treated with 1 -chloropropane in N.N-dimethylformamide in the presence of 
potassium carbonate at 50 °C to yield 2-memyl-5-nitro-3-propyl-6-(1,2 i 4 l 5-tetrahydro-benzotd]azepin-3-yl)-3H-pyrimi- 
din-4-one as yellow solid; m.p. 164-1 70 °C; MS: [M+H] + = 343. 

Example 13 

15 

2-Amino-6-oxo-4-(1.2.4. 5-tetrahydro-benzo[d]azepin-3-yl)-1.6-dihydro-pyrimidine-5-carbonitrile 
[0062] 

20 a) A solution of 2.13 g (9.80 mmol) of ethyl 2-cyano-3,3-bis(methylthio)acrylate and 1 .80 g (9.80 mmol) 2,3,4,5-tet- 
rahydro-1H-benzo[d]azepine hydrochloride [J. Heterocycl. Chem. (1971), 8(5), 779-83], 1.19 g (1 1 .8 mmol) triethyl- 
amine and 0.5 g (3.6 mmol) potassium carbonate in 15 ml of ethanol was heated at reflux for 8 h. The reaction 
mixture was then evaporated and the residue chormatographed on silica gel using a 97:3 v/v mixture of dichlo- 
romethane and ether as eluent. Thus, 2.0 g (6.3 mmol), 64 %, of E and/or Z 2-cyano-3-methy!sulfanyl-3-( 1,2,4,5- 

25 tetrahydro-benzo[d]azepin-3-yl)-acrylic acid ethyl ester were obtained as a yellowish solid; m.p. 88-93 °C; MS: [M] + 
= 316. 

b) A solution of 0.253 g (0.80 mmol) of E and/or Z 2-cyano-3-methylsulfanyl-3-(1 ,2,4,5-tetrahydro-benzo[d]azepin- 
3-yl)-acrylic acid ethyl ester, 0.199 g (1.60 mmol) guanidine nitrate and 0.376 g (2.40 mmol) 1 ,8-diazabicy- 
30 clo[5.4.0]undec-7-ene in 1 .0 ml of N,N-dimethylformamide was heated at 1 00 °C for 2 h. Then, the reaction mixture 
was poured into 1 0 ml of ice-water, acidified with 1 N hydrogen chloride and the precipitate formed filtered off and 
washed with water followed by ether. There were thus obtained 0.180 g (0.64 mmol), 80 %, of 2-amino-6-oxo-4- 
(1,2,4,5-tetrahydro-benzo[cQazepin-3^ as a colorless solid; m.p. >200 °C; 

MS:[M] + = 281. 

35 

Example 14 

2.4-Dioxo-6-( 1 .2.4.5-tetrahvdro-benzof d|azepin-3-yn-1 .2.3.4-tetrahvdro-pvrimidtne-5^arbonitrile 

40 [0063] A solution of 0.158 g (0.50 mmol) of Z and/or E 2-cyano-3-methylsulfanyl-3-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-acrylic acid ethyl ester [example 13 a)], 0.142 g (0.50 mmol) of S-methylthiourea sulfate and 0.228 
g (1.50 mmol) 1,8-diazabicyclo[5.4.0]undec-7-en in 1.0 ml N.N-dimethylformamide was stirred at 100 °C for 3 hours. 
The reaction mixture was then poured into 50 ml of ice-water and filtered off, the filtrate was acidified with 1 N hydrogen 
chloride and filtered again. The combined residues were chromatographed on silica gel using a 2:1 v/v mixture of 

45 dichloromethane and ethyl acetate as eluent There were thus obtained 0.063 g (0.192 mmol), 38 %, of Z and/or E 2- 
cyano-3-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-3-ureido-acrylic acid ethyl ester as colorless solid; m.p. 183-186 °C; 
MS: [M]* = 328; and 0.0087 g (0.031 mmol), 6.1%, of 2,4-dioxo-6-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1,2,3,4-tet- 
rahydro-pyrimidine-5-carbonitrile as colorless solid; m.p. >200 °C; MS: [M+H]" 1 " = 283. 

so Example 15 

6-OXQ-4-M ,2.4.5-tetrarwdro^ 

[0064] 0.070 g (3.0 mmol) sodium were dissolved in 8.0 ml of ethanol, then 0.316 g (1.0 mmol) of Z and/or E 2- 
55 cyano-3-methylsulfanyl-3-(1 ,2,4,5-tetrahydro-benzo[d)azepin-3-yl)-acrylic acid ethyl ester [example 1 3 a)] and 0.1 64 g 
(2.0 mmol) of formamidine hydrochloride were added and the reaction mixture heated under reflux for 4 h. After evap- 
oration of the solvent, the residue was treated with 30 ml of ice-water followed by 1 N hydrogen chloride and extracted 
three times with 50 ml of a 95:5 v/v mixture of dichloromethane and methanol. The combined organic extracts were 
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dried over magnesium sulfate and evaporated again. The residue formed was then chromatographed on silica gel using 
a 98:2 v/v mixture of dichloromethane and methanol as eluent. Thus yielding 0.144 g (0.054 mmol), 54%, of 6-oxo-4- 
(1,2,4,54etrahydro-benzo[d]azepin-3^ as colorless solid; m.p. >200 °C; MS: 

[M] + = 266. 

Example 16 

4-Oxo-6-(1 .2.4.5-tetrahydro -benzo[d]azepin-3-vlV2-thioxo-1 .2.3.4>tetrahvdro-pyrimidine-5-carbonitrile 

[0065] In analogy to the procedure described in example 1 5 the Z and/or E 2-cyano-3-methylsulfanyl-3-(1 ,2,4,5-tet- 
rahydro-benzo[d]azepin-3-yl)-acrylic acid ethyl ester [example 13 a] and thiourea dissolved in ethanol where heated at 
reflux in the presence of sodium ethylate to yield the 4-oxo-6-(1 , 2,4,5-tetrahydro-benzo[d]azepin-3-yl)-2-thioxo- 1,2,3,4- 
tetrahydro-pyrimidine-5-carbonitrile as colorless solid; m.p. >200 °C; MS: [M]+ = 299. 

Example 17 

2- Methvl-6-oxo-4-n.2.4.5-tetrahydro-b^^ 

[0066] A solution of 0.158 g (0.50 mmol) of Z and/or E 2-cyano-3-methylsulfanyl-3-(1,2,4,5-tetrahydro- 
berizo[d]azepin-3-yl)-acrylic acid ethyl ester [example 13 a)], 0.0975 g (1 .0 mmol) acetamidine hydrochloride and 0.235 
g (1 .5 mmol) 1 ,8-diazabicyclo[5.4.0]undec-7-en in 1 .0 ml N,N-dimethylformamide was stirred at 1 00 °C for 2 hours. The 
reaction mixture was then poured into 30 ml of Ice-water and acidified with 1 N hydrogen chloride. The residue formed 
was filtered off and then chromatographed on silica gel using a 95:5 v/v mixture of dichloromethane and methanol as 
eluent There was thus obtained 0.0965 g (0.34 mmol), 69 %, of 2-methyl-6-oxo-4-(1,2,4,5-tetrahydro-benzo[d]azepin- 

3- yl)-1,6-dihydro-pyrimidine-5-carbonitrile as colorless solid; m.p. >200 °C; MS: [M] + = 281 . 

Example 18 

2-Cvclopropyl-6-oxo-4-( 1 .2 A5-tetrahvdro-benzofd1azepin-3-vn-1 .6-dihvdro-pvrimidine-5-carbonitrile 

[0067] In analogy to the procedure described in example 1 5 the Z and/or E 2-cyano-3-methylsulfanyl-3-(1 ,2,4,5-tet- 
rahydro-benzo[d]azepin-3-yl)-acrylic acid ethyl ester [example 13 a)] was treated with cyclopropylcarbamidine hydro- 
chloride in ethanol in the presence of sodium ethylate at reflux to yield the 2-cydopropyl-6-oxo-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile as colorless solid; m.p. >200 °C; MS: [M] + = 307. 

Example 19 

2-[5-Cvano-6-oxo-4-H. 2.4.5-tetrahvdro-benzor^ 

[0068] In analogy to the procedure described in example 1 7 the Z and/or E 2<yano-3-methyIsulfanyl-3-(1 ,2,4,5-tet- 
rahydro-benzo[d]azepin-3-yl)-acrylic acid ethyl ester [example 13 a)] was treated with malonamamidine hydrochloride 
and 1 ,8-diazabicyclo[5.4.0]undec-7-en in N,N-dimethylformamide at 100 °C to yield the 2-[5-cyano-6-oxo-4-(1 ,2,4,5-tet- 
rahydro-benzoMazepin-S-yO-I.e-dihydro-pyrimidin^-ylJ-acetamide as light yellow solid; m.p. >200 °C; MS: [M] + = 324. 

Example 20 

6-Oxo-2-phenylsulfanyl methyl-4-(1.2.4.5-teta 

[0069] In analogy to the procedure described in example 1 7 the Z and/or E 2-cyano-3-methylsulfanyl-3-(1 ,2,4,5-tet- 
rahydro-benzo[dJazepin-3-yl)-acrylic acid ethyl ester [example 1 3 a)] was treated with 2-(phenylthio)acetamidine hydro- 
chloride and 1,8-diazabicyc1o[5.4.0]undec-7-en in N,N-dimethylformamide at 100 °C to yield the 6-oxo-2- 
phenylsulfanylmethyl-4-(1,2,4,5-tetrah as colorless 

solid; m.p. 1 89-1 94 °C; MS: [M+ H] + = 389. 



26 



EP 1 074 549 A2 

Example 21 

2-Dimethylamino-6-oxo-4-(1.2.4.5-tetrahvdro-benzofd1aze^^ 

[0070] In analogy to the procedure described in example 1 7 the Z and/or E 2-cyano-3-methy!sulfanyl-3-(1 ,2,4,5-tet- 
rahydro-benzo[d]azepin-3-yl)-acrylic acid ethyl ester [example 13 a)] was treated with 1,1-cfimethyl-guanidine-sulfate 
and 1,8-diazabicyclo[5.4.0]undec-7-en in N,N-dimethylformamide at 100 °C to yield the 2-dimethylamino-6-oxo-4- 
(1,2,4,5-tetrariydro-benzo[d]azepin-3-yl)-1,6-d^^ as colorless solid; m.p. >200 °C; MS: 

[M+H] + =*310. 

Example 22 

2-r2-(1.3-Dioxo-1.3-dihvdro-isoindol 
dine-5-carbonitrile 

[0071 J In analogy to the procedure described in example 1 7 the Z and/or E 2-cyano-3-methylsulfanyl-3-(1 ,2,4,5-tet- 
rahydro-benzo[d]azepin-3-yl)-acrylic acid ethyl ester [example 1 3 a)] was treated with 3-(1 ,3-dioxo-1 ,3-dihydro-isoindol- 
2-yl)-propionamidine hydrochloride [PCT Int. Appl. WO 9503305 A1 950202; CA 123:256545] and 1 ,8-diazabicy- 
clo[5.4.0]undec-7-en in N,N-dimethylformamide at 100 °C to yield the 2-[2-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-ethyl> 
6-oxo-4-(1,2,4,54etrahydro-benzo[d]azepin-3-yl)-1 f 6-dihydro-pyrimicfine-5-carbonitrile as colorless solid; m.p. >200 °C; 
MS: [M+ H] + = 440. 

Example 23 

6-Oxo-2-propyl-4-(1.2.4.5-tetrahydro-benzo[d]aze 

[0072] In analogy to the procedure described in example 1 7 the Z anoVor E 2-cyano-3-methylsulfanyl-3-(1 ,2,4,5-tet- 
rahydro-benzo[d]azepin-3-y1)-acrylic acid ethyl ester [example 13 a)] was treated with butyramidine hydrochloride and 
1,8-diazabicyclo[5.4.0]undec-7-en in N,N-dimethylformamide at 100 °C to yield 6-oxo-2-propyM-(1 t 2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6-dthydro-pyrimidine-5-carbonitrile as colorless solid; m.p. 191-193 °C; MS: [M+ H] + - 309. 

Example 24 

2-(2-Hydroxy-etryl)-6-oxo-4-(1.2.4.5-tetrahyd^ 

[0073] In analogy to the procedure described in example 1 7 the Z and/or E 2^ano-3-methylsulfanyl-3-(1 ,2,4,5-tet- 
rahydro-benzo[d]azepin-3-yl)-acrytic acid ethyl ester [example 13 a)] was treated with 3-hydroxy-propionamidine hydro- 
chloride (1:1) (Tetrahedron Lett. (1990), 31(14), 1969-72] and 1,8-cfiazabicyclo[5.4.0]undec-7-en in N,N- 
dimethylformamide at 100 °C to yield the 2-(2-hydroxy-ethyl)-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihy- 
dro-pyrimidine-5-carbonitriIe as light yellow solid; m.p. 1 83.5-1 88 °C; MS: [M+ H] + = 31 1 . 

Example 25 

2-Ethylamlno-6-oxo-4-f1 .2.4.5-tetrahydro-benzo[d1azepin-3-vn-1.6-dihydro-pyrimidine-5-carbonitrile 

[0074] In analogy to the procedure described in example 1 5 the Z and/or E 2-cyano-3-methylsulfanyl-3-(1 ,2,4,5-tet- 
rahydro-benzo[d]azepin-3-yl)-acry1ic acid ethyl ester [example 13 a)] and 1 -ethylguanidine sulfate dissolved in ethanol 
where heated at reflux in the presence of sodium ethylate to yield the 2-ethylamino*6-oxo-4-(1 ,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1 f 6-dihydro-pyrimidine-5-carbonitrile as colorless amorphous solid; MS: [M] + = 310. 

Example 26 

1.2-Dimethyl-6-oxo-4-(1.2.4.5-tetrahydro^ 

[0075] In analogy to the procedure described in example 3 the 2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitrile (example 17) was treated with methyl iodide in N.N-dimeth- 
ylformamide in the presence of potassium carbonate to yield the 1,2-dimethyl-6-oxo-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitrile as pink solid; m.p. 155-158 °C; MS: [M] + = 295. 
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Example 27 

J -Ethyl-2-methyl-6-oxo-4-(1 .2 A5-tetrahvdro-lrenzor cnazepin-3-yn-1 .6-dihvdro-pyrimidine-5-carbonitrile 
[0076] From 2-methyl-6-oxo-4-(1,2,4,5-tetrahyd 

iodoethane, N,N-dimethylformamide, potassium carbonate as colorless solid; m.p. 154.5-158 °C; see example 28. 
Example 28 

4-BhQXV-2-methvl-6-M.2A5-tetrahydro^ 

[0077] In analogy to the procedure described in example 3 the 2-methyl-6-oxo-4-(1 > 2 f 4 I 5-tetrabydro- 

benzotdlazepin^-ylJ-I.e-dihydro-pyrimidine-S-carbonitrile (example 17) was treated with iodoethane in N.N-dimethyl- 

formamide in the presence of potassium carbonate to yield the 4-ethoxy-2-methyl-6-(1,2,4 f 5-tetrahydro- 

benzo[d]azepin-3-yl)-pyrimidine-5<arbonitrile as colorless solid; m.p. 106-109 °C; MS: [M+H]+ = 309; and the 1-ethyl- 

2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1,6-dihydroi3yrimidine-5^arbonitrile as colorless solid; m.p. 
154.5-158 °C. 

Example 29 

2-Amino-4-ethoxv-6-n.2.4.5-tetrahydr o-benzo^azeDin-3-vl>-Dvrimidine-5^arbonitrile 

[0078] From 2-amino-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimicfine-5-carbonitrile, 
potassium carbonate, iodoethane, N,N-dimethyfformamide, colorless amorphous solid; MS: [M+H] + = 310; see exam- 
ple 31. 

Example 30 

2-Amino-1 -ethy1-6-oxo-4-(1 .2.4.5-tetrah vdro-benzofd1azepin-3-yh-1 .6-dihvdro-pvrimidine-5^arbonitrHe 

[0079] From 2-amino-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile, 
potassium carbonate, iodoethane, N,N-dimethylformamide, colorless solid; m.p. 195-203 °C; MS: [M+H] + = 310; see 
example 31. 

Example 31 

1-Ethyl-2-et hylamino-6-ox o - 4-(1.2 A 5-tetra^^ 

[0080] In analogy to the procedure described in example 3 the 2-amino-6-oxo-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile [example 13 b)] was treated with iodoethane in N,N-dimeth- 
ylformamide in the presence of potassium carbonate to yield the 2-amino-4-ethoxy-6-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile as colorless amorphous solid; MS: [M+H] + = 31 0; the 2-amino-1 -ethyl-6- 
oxo-4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 l 6-dihydro-pyrimidine-5-camonrt as colorless solid; m.p. 195-203 
°C; MS: [M+H] + = 310; and the 1-ethyl-2-emylamino-6-oxo-4^^ 
midine-5-carbonitrile as colorless amorphous solid; MS: [M+H] + = 338. 

Example 32 

1-Cyclo propylmethyl-2-methvl-6-oxo-4-M.2.4.5-te^ 

[0081] From 2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile, bro- 
momethylcyclopropane, potassium carbonate, N.N-dimethylformamide as colorless solid; m. p. 157-161 °C ;MS: 
[M+H] + = 335; see example 33. 
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Example 33 



10 



15 



20 



4-Cyclopropvlmethox v-2-methvW 

[0Q82J In analogy to the procedure described in example 3 the 2-methyl-6-oxo-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5K:arbonrtrile (example 17) was treated with bromomethylcyclopropane in 
N,N-dimethylformamide in the presence of potassium carbonate to yield the 1-cyclopropylmethyl-2-methyl-6-oxo-4- 
(1,2A5-tetrahydro-benzo[d]azep^^^ m p 157 _i 61 o C ;MS: 

[M+H] + = 335; and the 4-cyclopropylmethoxy-2nriethyl-6-(1 ^^^-tetrahydro-benzoIdJazepin-S-ylJ-pyrimidine-S-carbon- 
itrile as colorless solid; m.p. 1 1 9-1 22 °C; MS: [M+H]+ = 335. 

Example 34 

■ 

1 -Allyl-2-methyl-6-oxo-4-( 1 ,2 A5-tetrahvdro-benzor d1a zeDin-3-vn-1 -6-dihvdro-pvrimidine-5-carbQnitrilP 

[0083] In analogy to the procedure described in example 3 the 2-methyl-6-oxo-4-(1 t 2,4,5-tetrahydro- 
benzo[d]azepin.3-yl)-l,6-dihydroiDyrimidine-5<arbonitrile (example 17) was treated with alfylbromide in N,N-dimethyl- 
formamide in the presence of potassium carbonate to yield the l-allyl^-methyl-e-oxo^-tl^.^S-tetrahydro- 
benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-caraonitrile as colorless solid; m. p. 1 41-1 44 °C; MS: [M+Hf = 321 

Example 35 



25 



30 



35 




imidine-5-carbonitrile 



[0084] From 2-methyl-6-oxo-4-(1 ,2 A5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile, bro- 
moacetonitrile, potassium carbonate, N.N-dimethyfformamide, as colorless solid; m. p. >200 °C- MS- rM+Hl + = 320* see 
example 36. J 

Example 36 

4-Cyanomethoxy-2-methvl-6-(1,2.4.54eta 

[0085] In analogy to the procedure described in example 3 the 2-methyl-6-oxo-4-(1 ,2 4 5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5K:arbonitrile (example 17) was treated with bromoacetonitrile in NN- 
dimethylformamide in the presence of potassium carbonate to yield the 1<yanomethyl-2-methyl-6-oxo-4-(1 2 4 5-tet- 
rahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile as colorless solid; m. p: >200 °C' MS* [M+Hf = 320* 
and the 4^nomethoxy-2-metry^ as ^tiess 

amorphous solid; MS: [M+H] + = 320. 

40 Example 37 

1-(2-Dimethylamino^^ 

itnle 



45 



50 



[0086] in analogy to the procedure described in example 3 the 2-methyl-6-oxo-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6-dihydroiDyrimidine-5-carbonitrile (example 17) was treated with 1 -chloro-2-dimethylami- 
noethane hydrochloride in N.N-dimethylformamide in the presence of potassium carbonate to yield the 1 -(2-dimethyl- 
am.no-e%l)-2™ethyl-6-oxo-4-(1,2,4,5-^ 
colorless solid; m.p. 1 34-1 39 °C; MS: [M+H] + = 352. 

Example 38 




55 [0087] From 6-oxo-4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-camonitrile, iodoethane 
potassium carbonate, N.N-dimethylformamide, as yellowish solid; m. p. 138-140 °C; MS: [M+H] + = 295; see example 
.39. 
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Example 39 

4-Ethoxy-6-n.2.4.5-tetrahvdro^enzo^ 

[0088] In analogy to the procedure described in example 3 the 6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)- 
1,6-dihydro-pyrimidine-5-carbonitrile (example 15) was treated with iodoethane in N,N-dimethylformamide in the pres- 
ence of potassium carbonate to yield the 1-ethyl-6-oxo-4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1,6-dihydro-pyrimi- 
dine-5-carbonitrile as yellowish solid; m. p. 138-140 °C; MS: [M+H] + = 295; and the 4-ethoxy-6-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidine-5-caroonitrile as colorless amorphous solid; MS: [M+H] + = 295. 

Example 40 

1 -lsopropvl-6-oxo-4-(1 .2.4.5-tetrahydro-benzo[d]azepin-3-yl)-1 .6-dihydro-pyrimidine-5-carbonitrile 

[0089] In analogy to the procedure described in example 3 the 6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)- 
1,6-dihydro-pyrimidine-5-carbonitrile (example 15) was treated with 2-iodopropane in N,N-dimethylformamide in the 
presence of potassium carbonate to yield the 1 -isopropyl-6-oxo-4 (1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro- 
pyrimidine-5-carbonitrile as colorless solid; m. p. 1 52-1 54 °C; MS: [M+H] + = 309. 

Example 41 

1 -( 2-Hydroxy - eth yl)-6-ox p -4-(1 t 2,4,5-tetrahydro-benz:o[d]a2:epin-3-yl)-1 .6 dihydro-pyrimidine-s-carbonitrile 

[0090] In analogy to the procedure described in example 3 the 6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)- 
1,6-dihydro-pyrimidine-5-carbonitrile (example 15) was treated with 2-bromoethanol in N,N-dimethylformamide in the 
presence of potassium carbonate to yield the 1-(2-hydroxy-ethyl)-6-oxo-4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)- 
1 ,6dihydro-pyrimidine-5-carbonitrile as light rose solid; m. p. 1 67-1 71 °C; MS: [M+H] + = 311. 

Example 42 

[5-Ctyano-6-oxo-4-(1.2A5-tetrahydro-benzo[d]azepi acid methyl ester 

[0091] In analogy to the procedure described in example 3 the 6-oxo-4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)- 
1 f 6-dihydro-pyrimidine-5-carbonitrile (example 15) was treated with methylbromoacetate in N,N-dimethylformamide in 
the presence of potassium carbonate to yield the [5-cyano-6-oxo-4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-6H-pyrimi- 
din-1-yl]-acetic acid methyl ester as light yellow solid; m. p. 156-160 °C; MS: [M+HJ+ = 339. 

Example 43 

1 -Methyl-6-oxo-4-(1 .2,4,5-tetrahyclro-benzo[cl]azepin-3-yl)'1 .e-dihydro-pyrimidine-S-carbQnitrile 

[0092] In analogy to the procedure described in example 3 the 6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)- 
1 ,6-dihydro-pyrimidine-5-carbonitrile (example 15) was treated with methyliodide in N.N-dimethylformamide in the pres- 
ence of potassium carbonate to yield the 1 -methyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimi- 
dine-5-carbonitrile as colorless solid; m. p. 197-203 °C; MS: [M+H]* = 281. 

Example 44 

2-Amino-5-nitro-6-(1.2.4.5-tetrahydro-benzo[d]azepin-3-yl)-3H-pyrimidin-4-one 

[0093] . in analogy to the procedure described in example 1 the 2-amino-6-chloro-5-nitro-pyrimidin-4-ol [J. Chem. 
Soc. 1964, 4769-4774} was treated with the 2,3 f 4,5-tetrahydro-1H-benzo[d]azepine hydrochloride [J. Heterocycl. 
Chem. (1971), 8(5), 779-83] in N,N-dimethylformamide/potassiumcarbonate at 140 °C to yield the 2-amino-5-nitro-6- 
(1,2,4,&-tetrahydro-benzo[d]azepin-3-yl)-3H-pyrimidin-4-one as a yellow solid; m.p. 275 °C (decomposition). 
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Example 45 

N-f5-Nitro-6-oxo-4-(1.2.4.5-tetrahydro-benzofd]aze^ 

s [0094] A solution of 0.30 g (1 .0 mmol) of 2-amino-5-nitro-6-(1 t 2,4 ( 5-tetrahydro-benzo[d]azepin-3-yl)-3H-pyrimicfin- 
4-one (example 44> in 1 .0 ml acetic acid anhydride and 1 .0 ml pyridine was stirred for 2 h at 60 °C. The reaction mixture 
was the poured into 25 ml of ice-water and acidified with 1 N hydrogen chloride solution. The residue formed was fil- 
tered off and washed with water and ether. There was thus obtained 0.302 g (0.88 mmol), 88 %, of N-[5-nitro-6-oxo-4- 
(1,2,4,5-tetrahydro-ben2o[cQa2epin-3-y!)-1,6-dihydrO"pyrimidin-2-yl]-acetamide as yellow solid; m.p. >200 °C; MS: [M] + 

10 - 344. 

. 

Example 46 

3-(6-Methoxv-5-nitro-pyrimidin-4-vn-2.3 t 4.5-tetrahydro-1H-benzo[cf|azepine 
[0095] 

a) A solution of 0.396 g (2.0 mmol) of 4,6-dichloro-5-nitro-pyrimtdine and of 0.367 g (2.0 mmol) 2,3,4,5-tetrahydro- 
1 H-benzo[d]azepine hydrochloride [J. Heterocycl. Chem. (1971), 8(5), 779-83] in 30 ml N,N-dimethylformamide 

20 was treated slowly at 0°C to 5°C with 0.70 ml (5.0 mmol) of triethylamine and the reaction mixture stirred at the 
same temperature for 2 hours. It was then poured into 50 ml of an ice/water mixture and extracted three times with 
1 00 ml of dichloromethane. The combined organic phases were washed twice with 50 ml of water, dried over mag- 
nesium sulphate, evaporated under reduced pressure and dried in a high vacuum. The thus obtained crude product 
was purified by chromatography on silica gel using a 99:1 v/v mixture of dichloromethane and methanol as eluent 

25 to yield 0.54 g (1 .78 mmol), 88.9%, of 3-(6-chloro-5-nitro-pyrimidIn-4-yl)-2,3,4,5-tetrahydro-1 H-benzo[d]azepine as 
yellow solid; m.p. 1 65-1 71 °C; MS: [M+Hf = 305. 

(b) 0.305 g (1.0 mmol) of 3-(6-chloro-5-nitro-pyrimidin-4-yl)-2 t 3,4,5-tetrarydro were sus- 

pended in 15 ml of methanol and treated with 0.93 ml (5 mmol) of a solution of sodium methylate in methanol 
30 (30%). The reaction mixture was then heated to 60 °C for 20 minutes and stirred at room temperature for 4 hours, 
then filtered. The crystals obtained were washed with hexane and dried in a high vacuum. There were thus 
obtained 0.260 g (0.866 mmol), 86.6%, of 3-(6-methoxy-5-nitro-pyrimidin-4-yl)-2,3 f 4,5-tetrahydro-1H- 
benzo[d]azepine as yellow solid; m.p. 1 47-1 50 °C; MS: [M+H] + '= 301 . 

35 Example 47 

5>Nitro-6-(1.2.4.5-tetrahydro-benzo[d]azepin-3>yl)-pyrimidin-4-ol 
[0096] 

40 

a) 0.183 g (1 .3 mmol) 4-methoxy-benzylalcohol were dissolved in 10 ml of tetrahydrofuran, then 0.048 g (1 .1 mmol) 
sodium hydride dispersion (55% in mineral oil) added followed by 0.305 g (1.0 mmol) of 3-(6-chloro-5-nitro-pyrimi- 
din-4-yl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine [example 46 (a)] dissolved in 5 ml of tetrahydrofuran. The reaction 
mixture was then stirred at room temperature for 2 hours, poured into 50 ml of an ice/water mixture and extracted 

45 three times with 50 ml of ethyl acetate. The combined organic phases were washed twice with 50 ml of water, dried 
over magnesium sulphate, evaporated under reduced pressure and dried in a high vacuum. The thus obtained 
crude product was purified by chromatography on silica gel using dichloromethane as eluent to yield 0.41 g (1.3 
mmol), 1 00 %, of 3-[6-(4-methoxy-benzyloxy)-5-nitro-pyrimidin-4-yl]-2,3,4,5-tetrahydro-1 H-benzo[d]azepine as yel- 
low solid; m.p. 1 05-1 09 °C; MS: [M+H] + = 407. 

so 

b) 0.10 g (0.25 mmol) of 3-[6-(4-methoxy-benzyloxy)-5-nitro-pyrimidin-4-yl]-2,3,4,5-tetrahydro-1H-benzo[d]azepine 
were dissolved in 5.0 ml of methanol and treated with 0.63 ml 1 .5M hydrogen chloride solution in methanol and the 
reaction mixture was stirred at room temperature for 2 hours. The crystals formed were filtered off, washed with 
hexane and dried in a high vaccum to yield 0.069 g (0.241 mmol), 98 %, of 5-n'rtro-6-(1 ,2,4,5-tetrahydro- 

55 benzo[d]azepin-3-yl)-pyrimidin-4-ol as yellow solid; m.p. >200 °C; MS: [M-H]~ = 285. 
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Example 48 

5-Nttro-6W1.2.4.54etrahydrO'benzo[d]a2epin-3-yl)-pvrimicfin^-vlamine 

[0097] 0.305 g (1.0 mmol) of 3-(6-chloro-5-nitro-pyrimidin-4-yl)-2,3,4 t 5-tetrahydro-1H-ben20[(fla2epine [example 
46 (a)] were dissolved in 15 ml of tetrahydrofuran and treated with 0.22 ml of a 25% aqueous ammonia solution and 
stirred at room temperature for 60 hours. The reaction mixture was then evaporated to dryness and the thus obtained 
. crude product was purified by chromatography on silica gel using a 98:2 v/v mixture of dichloromethane and methanol 
as eluent to yield 0.219 g (0.768 mmol), 76.8 %, of 5-nitro-6-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidin-4- 
ylamine as yellow solid; m.p. >200 °C; MS: [M+Hf = 286. 

Example 49 

Methvl-r5-nrtro-6-M.2.4. 5-tetrahvdro-benzofd1a2epin-3-vn-pyrimidin-4-yl)-amine 

[0098] In analogy to example 48 the S^e-chloro-S-nitro-pyrimidin^-ylJ^.S^.S-tetrahydro-IH-benzofdJazepine 
[example 46 (a)] was treated with methylamine solution (40% in H 2 0) in tetrahydrofuran at room temperature to yield 

the methyl-[5-nitro-6-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidin-4-yl]-amine as yellow solid; m.p. 144-146 °C- 
MS: [M+H] + = 300. 

Example 50 

CvclopropvH5-nrtro-6-n.2.4.5-tetra^ 

[0099] In analogy to example 48 the 3-(6-chloro-5-nitro-pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine 
[example 46 (a)] was treated with cyclopropylamine in tetrahydrofuran at room temperature to yield the cyclopropy1-[5- 

nrtro-6-(1,2 f 4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidin^yl].amine as light yellow solid; m.p. 135-138 °C* MS* 
[M+Hf = 326. 

Example 51 

r5-Nitro-6-(1.2.4.5-tetrahvdro-benzo[ d1azepin-3-yl)-pvrimidin-4>vlsulfanvl)-acetic acid methyl ester 

[0100] In analogy to example 48 the S-fe-chloro-S-nftro-pyrimidin^-ylJ-as^.S-tetrahydro-IH-benzotdlazepine 
[example 46 (a)] was treated with methyl thioglycolate and triethylamine in methanol at reflux to yield the [5-nitro-6- 

(1,2,4 l 5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidin-4-ylsurfanyl]-acetic acid methyl ester as yellow solid; m p. 113-115 
°C; MS: [M+H] + = 375. 

Example 52 

6-Methvl-2-f1.2.4.5-tetrah vdro-benzofd1azepin-3-yl)-nicotinonitrile 

[0101] 0.509 g (3.3 mmol) of 2-chloro-3-cyano-6-methytpyridin, 0.551 g (3.0 mmol) of 2,3,4,5-tetrahydro-1H- 
benzo[d]azepine hydrochloride [J. Heterocycl. Chem. (1971), 8(5), 779-83] and 0.92 g (6.6 mmol) of potassium carbon- 
ate were dissolved in 3.0 ml of acetonitrile and heated at reflux for 16 hours. The reaction mixture was then allowed to 
cool to room temperature, poured into 30 ml of an ice/water mixture and extracted three times with 50 ml of dichlo- 
romethane. The combined organic phases were washed twice with 50 ml of water, dried over magnesium sulphate 
evaporated under reduced pressure and dried in a high vacuum. The thus obtained crude product was purified by chro- 
matography on silica gel using a 4:1 v/v mixture of hexane and ethyl acetate as eluent to yield 0.724 g (2.75 mmol), 91 .6 

%, of 6-methyl-2-(1 ^^.S-tetrahydro-benzotdJazepin-S-yO-nicotinonftrile as colorless solid; m.p. 78.5-80.7 °C; MS- [Mf 
= 263. 

Example 53 

2-(1.2,4.5-Tetrahvdro-benzord1azepin-3-vn-benzonitrile 

[0102] In analogy to example 52 the trifluoro-methanesulfonic acid 2-cyano-phenyl ester [J. Org. Chem. (1992), 
57(5), 1481-6] and the 2,3,4,5-tetrahydro-1H-benzo[d]azepine hydrochloride [J. Heterocycl. Chem. (1971), 8(5), 779- 
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83] were treated with potassium carbonate in acetonitrile at reflux to yield the 2-(1,2,4,5-tetrahydro-benzo[d]azepin-3- 
yl)-benzonitnle as yellowish solid; m.p. 68-74 °C; MS: [Mf = 248. 



5 



Example 54 

3-(3-Nitro- pvridin-2-vlV2.3.4.5-tetrahydro-1H-benzofd) a 7P P mP 



[ 03 r , ana, °9y t0 exam P ,e 52 tne 2HChlor-3-nitropyridine and the 2,3,4,5-tetrahydro-l H-benzo[d]azepine hydro- 
chloride [J Heterocycl. Chem. (1971), 8(5), 779-83] were treated with potassium carbonate in acetonitrile at reflux to 
10 yield the 3-(3-nitro-pyridin-2-yl)-2 ( 3 f 4,5-tetrahydro-1 H-benzo[d]azepine as yellow solid; m p 1 29-1 36 °C 



Example 55 

2-(1.2.4.5-Tetrahydro> henzofd1 a7e pin-3-yn-nicotinonitrile 



15 



[0 h 1 °m u ana '°3y t0 exam P ,e 52 the chloronicotinonitrile and the 2,3,4,5-tetrahydro-l H-benzo[d]azepine hydrochlo- 

^i^^ZTL 0 8(5) ' 779_83] ^ treat6d With P0t3SSium Carbonate in acetonitrite * to yield 
the 2-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-nicotinonitrile as colorless solid; m.p. 1 1 0-1 12.5 °C; MS: [M] + = 249. 



20 Example 56 

3-(2-Nftro-phenvl)-? 3 4 S-tetrahydrrvl H^enzof d^ppinp 

[0105] 

25 57(5), 1481 



In analogy to example 52 the trifluoro-methanesulfonic acid 2-nitro-phenyl ester [J. Org. Chem (1992) 
'" 6] and the 2 » 3 ' 4 ' 5 " tetran ydra-1H-benzo[d]azepine hydrochloride [J. Heterocycl. Chem. (1971) 8(5) 779- 
83] were treated with potassium carbonate in acetonitrile at reflux to yield the 3-(2-nitro-phenyl)-2,3,4,5-tetrahydro-1 H- 
benzo[d]azepine as orange oil; MS: [M+H] + = 269. y 

Example 57 

30 

3-Meth Y l-2,4-dioxo-6-(1 ? 4 , 5-tetr ahydro-he n 7o r d 1aze D in-3-vlVi P 3.4-tetr a hvdrrv P yri m i d ine-5-c a rfannHriiP 

[0106] In analogy to the procedure described in example 17 the 2 and/or E2<yano-3-methylsulfanyl-3-(1 2 4 5-tet- 

35 SSE^ ^ GSter [eXamp,e 1 3 a)I was treated wjth O-methylisourea herniate and 

35 1 ^diazabicyc o 5.4.0]undec-7.en in N,N.dimethylformamide at 1 00 °C to yield the 3-methyl-2,4-dioxo-6-(1 2 4 5-tet- 
rahydro^benzoldjazepin as |jght ye||ow so|jd; m p >20Q ^ ^ 

Example 58 

40 

3-(3,5-Dinitro-Dvridin-2.vl>.9a ,4.5-tetrahyHr n -lH-ben?Qfd) a7 p p in 0 

EJS k rr' 09y - t0 1! 6 J procedure described in example 4 the 2-chloro-3,5-<linitro-pyridine and the 2,3,4,5-tetrahy- 

45 ^J^f IaZeP, ?,^T hl ° ride tJ - Heter0CyC '- ° hem - (1971) ' 8(5 >' 779 ' 83 J were «™** N.N-dime^iylforma- 
« m.de in the presence of tnethylamine at room temperature to yield the S-O.S-dinitro-pyridin-a-yD-a.S^.S-tetrahydro-l H- 
benzo[d]azepine light yellow solid; m.p. 1 37-1 40 °C; MS: [M+Hf =315. iranyaro 

Example 59 

50 1 -Memoxymethvl-R-oxo-4-f 1 lAS-tetmhy dro-b en zo r d l aze pin^-vn-l fi-dihy riro^ r i m i dine .^ a ^ nnitri i 0 

SUS-h-^ 6 T:^ 1 A^trahydro-benzotdJazepin-S-yO-l ,6-dihydro-pyrimidine-5<arbonitrile. chloromethyl- 
methylether, sod.um hydr.de, N,N-d.methylformamide, as colorless solid; m.p. 1 60-1 62,5 <>C; MS: [M]* = 31 0; see exam- 

JJIo OVJ. 



55 
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Example 60 

4-Methow-6-(1.2.454etrahvdro-te^ 

[0109] 0.085 g (0.320 mmol) of 6-oxo-4-(1 ^AS-tetrahydro-benzoIdJazepin^-yl)-! ,6-dihydro-pyrimidine-5-carboni- 

trile (example 15) were dissolved in 0.8 ml of N,N-dimethylformamide and treated with 0.023 g (0.5 mmol) of sodium 

hydride dispersion (55% in mineral oil). Then, 0.041 g (0.5 mmol) chloromethyl-methyl-ether were added at once and 

the reaction mixture stirred at room temperature for 16 hours, poured into 30 ml of an ice/water mixture, acidified with 

1 N hydrogen chloride solution and extracted three times with 30 ml of ethyl acetate. The combined organic phases 

were washed twice with 30 ml of water, dried over magnesium sulphate, evaporated under reduced pressure and dried 

in a high vacuum. The thus obtained crude product was purified by chromatography on silica gel using a 9:1 v/v mixture 

of dichloromethane and ether as eluent to yield 0.043 g (0.1 38 mmol), 43 %, 1 -methoxymethyl-6-oxo-4-(1 ,2,4,5-tetrahy- 

dro-benzc>[alazepin-3-ylK as colorless solid; m.p. 160-162.5 °C; MS:'[Mf = 310- 

and 0.021 g (0.076 mmol), 24 %, 4-methoxy-6-(1 > 2,4,54etrahydro^enzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile color- 
less solid; m.p. 1 1 9-1 24.5 °C; MS: [M] + = 280. 

Example 61 




1 .6-dihydro-pvrimidine-5-carboni- 



[01 1 0] In analogy to the procedure described in example 1 7 the 2 and/or E 2-cyano-3-methylsulfanyl-3-(1 2 4 5-tet- 
rahydro-benzo[d]azepin-3-yl)-acrylic acid ethyl ester [example 13 a)] was treated with formamidine hydrochloride and 
1,8-diazabicyclo[5.4.0]undec-7-en in N,N-dimethylformamide at 100 °C to yield the 6-oxo-4-(1 2 4 5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitrile (example 15) and the 6-oxo-1-[3-(2-oxo-azepan-1-yl)-pro- 
PyQ-4-(1,2,4,5-tetrahydro-benzoM^ as colorless solid' mo 139-140 

°C; MS: [M+Hf = 420. . H " 

Example 62 

e-fAe-Dimethoxv-I^AS-tetrahvd 

[0111] In analogy to the procedure described in example 1 the 2-methyl-4-methoxy-5-nitro-6<hloro-pyrimidine 
[Heiv. (1 958), 41,1 806] was treated with the 7,8-dimethoxy-2,3,4,5-tetrahydro-1 H-benzo[d]azepine hydrochloride [Ann 
Chim. (Pans) (1966), 1(5/6), 221-54] in N,N-dimethylform amide/potassium carbonate at 120 °C to yield the 6-(7 8- 

dimethoxy-1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-2-methyl-5-nitro-3H-pyrimidin-4-one as a yellow solid- m p 268-270 
°C (decomposition); MS: [M+H] + = 361 .. ' 

Example 63 



2-Methyl-5-nftro-6- (5,6 l 8,9-tetra h v dro-1^ 

[0112] In analogy to the procedure described in example 1 the 2-methyl-4-methoxy-5-nitro-6^hloro-pyrimidine 
[Helv. (1958), 41, 1806] was treated with the 6,7,8,9-tetrahydro-5H-1,3-dioxa-7-aza<yclohepta[nindene hydrochloride 
[J. Heterocycl. Chem. (1972), 9(3), 617-21] in N,N-dimethylformamide/potassium carbonate at 120 °C to yield the 2- 
methyl-5-nitro-6-(5,6,8,9-tetrahydro-1 ,3-dioxa-7-aza-cyclohepta[f]inden-7-yl)-3H-pyrimidin-4-one as a light yellow solid' 
m.p. 258-262 °C (decomposition); MS: [M+H]* = 345. 

Example 64 



[01 13] In analogy to the procedure described in example 4 the 6-bromo-2-methyl-5-nitro-3H-pyrimidin-4-one (pre- 
pared from 2-methyl-4-methoxy-5-nitro-6K:hloro-pyrimidine [Helv. (1958), 41, 1806] and hydrobromic acid (48% in 
water) in acetic acid at room temperature) was treated with the 7-nitro-2,3,4,5-tetrahydro-1 H-benzo[d]azepine [J Hete- 
rocycl. Chem. (1 971), 8(5), 779-83] in N,N-dimethy!foimamide in the presence of N-ethyl-N,N-diisopropylamine at room 
temperature to yield the 2-methyl-5-nitro-6-(7-nitro-1,2,4,5-tetrahydro-benzotd]azepin-3-yl)-3H-pyrimidin-4-one as yel- 
low solid; m.p. 237-238 °C (decomposition); MS: [M+H] + = 346. 
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Example 65 
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ine-7-sulfonic acid amide 



[01 1 4] In analogy to the procedure described in example 4 the 6-bromo-2-methyl-5-nitro-3H-pyrimidin-4-one (pre- 
pared from 2-methyl-4-methoxy-5-nitro-6K;hloro-pyrimidine [Helv. (1958), 41, 1806] and hydrobromic acid (48% in 
water) in acetic acid at room temperature) was treated with the 2,3,4,5-tetrahydro-1H-benzo[d]a2epine-7-sulfonic acid 
amide [Ger. Offen. DE 1921737] in N.N-dimethylformamide in the presence of N-ethyl-N,N-diisopropylamine at room 
temperature to yield the 3-(2-methyl-5-nitro-6-oxo-l,6-dM 

7-sulfonic acid amide as light yellow solid; m.p. 268-270 °C (decomposition); MS: [M+Hf = 380. 
Example 66 

6-(7-Amino-1 t 2,4 > 5-tetrahvdro-benzofd1az epin-3-vlV2-methvl-5-nitro-3H-Dvrimidin^-onft . 

[0115] In analogy to the procedure described in example 4 the 6-bromo-2-methyl-5-nitro-3H-pyrimidin-4-one (pre- 
pared from 2-methyl-4-methoxy-5-nitro-6-chloro-pyrimidine [Helv. (1958), 41, 1806] and hydrobromic acid (48% in 
water) in acetic acid at room temperature) was treated with the 2,3,4,5-tetrahydro-l H-benzo[d]azepin-7-ylamine [J Het- 
erocycl. Chem. (1971), 8(5), 779-83] in N.N-dimethylformamide in the presence of N-ethyl-N.N-diisopropylamine at 
room temperature to yield the 6-(7-amino-1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-2-methyl-5-nitro-3H-pyrimidin-4-one 
as yellow solid; m.p. 21 8-220 °C (decomposition); MS: [M+H] + = 3 1 6. 

Example 67 

e-Oxo^-fllAS-tetrahydro-benzo^ 

bon'rtrile 

[0116] 0.160 g (0.516 mmol) of 2-(2-hydroxy-ethyl)-6-oxo-4-(^ ,6-dihydro- 
pynmidine-5<arbonitrile (example 24), 0.084 g (1.0 mmol) 3,4-dihydro-2H-pyran and 0.130 g (0.516 mmol) of pyridin- 
ium-(toIuene-4-surfonate) were dissolved in 5.0 ml of dichloromethane and stirred for 18 hours at room temperature 
Then, the reaction mixture was poured into 30 ml of an ice/dil. aq. sodium bicarbonate mixture and extracted three times 
with 20 ml of dichloromethane. The combined organic phases were washed twice with 1 N HCI solution, twice with dil 
aq. sodium bicarbonate solution, dried over magnesium sulphate and evaporated under reduced pressure "mere were 
thus obtained 0.176 g (0.446 mmol), 87 %, 6-oxo-4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-2-[2-(tetrahydro-pyran-2- 
yloxy)-ethyl]-1,6-dihydro-pyrimidine-5-carbonitrile as colorless solid; m.p. 185-187 °C. 

Example 68 

4-Ethoxy-6-(1,2A5-tetrah^^ 

[01 1 7] From 6-oxo-4-(1 ,2, 4,5-tetrahydro-benzo[d]a*epin-3^ 6-dihydro- 
pynmidme-5-carbonitrile, ethyliodide, potassium carbonate, N.N-dimethylformamide as colorless amorphous solid- MS* 
• [M+H] + = 423; see example 69. 



45 Example 69 

-EthYl-6-oxo-4-(1 t 2 , 4 , 5-tetrahvdro-benzoM 
5-carbonitrile 



lidine- 



50 



55 



[0118] In analogy to the procedure described in example 3 the 6-oxo-4-(1 t 2,4,5-tetrahydro-benzo[d]azepin-3-yl)-2- 
[2-(tet^hydro-pyran-2-yloxy)-ethyl]-1,6-dihydro-pyrimidine-5-camonitrile (example 67) was treated with ethyliodide in 
N.N-dimethylformamide in the presence of potassium carbonate to yield the 1-ethyl-6-oxo-4-(1 2 4 5-tetrahydro- 
benzo[d]azepin-3-yl)-2-[2-(tetrahydro.pyran-2-yloxy)-ethyl]-1 ,6-dihydro-pyrimidine-5<arbonitrile as colorless amor- 
phous solid; MS: [M+Hf = 423; and the 4-ethoxy-6-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-2-[2-(tetrahydro-pyran-2- 
yloxy)-ethyl]-pyrimidme-5-carbonitrile as colorless amorphous solid; MS: [M+H]* = 423. 
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1 -Ethyl-2-(2-hvdroxv-ethvtV6^ 

[0119] 0.144 g (0.341 mmol) of 1-ethyl^-oxo-4-(1,2,4,54etraty^ 

yloxyJ-ethylJ-I.e-dihydro-pyrimidine-S-carbonitrile (example 69) were dissolved in 2.5 ml of methanol and treated with 
0.45 ml of an 1.5 M solution of HCI in methanol. After stirring at room temperature for 30 minutes, 250 mg solid pow- 
dered sodium bicarbonate was added and the reaction mixture evaporated to dryness. The thus obtained crude product 
was purified by chromatography on silica gel using a 95:5 v/v mixture of dichloromethane and methanol as eluent to 
yield 0.115 g (0.341 mmol), 100%, of 1 -ethyl-2-(2-hydroxy-ethyl)-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1,6- 
dihydro-pyrimidine-5-carbonitrile as colorless solid; MS: [M+H] + = 339; m.p. 114-115 °C. 

Example 71 

4-Ethoxv-2-(2-hvdroxv-ethyl)-6-(1.2.4.5-tetra^ 

[0120] In analogy to the procedure described in example 70 the 4-ethoxy-6-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3- 
yl)-2-[2-(tetrahydro-pyran-2-yloxy>-ethyl]-pyrimidine-5^arbonitrile (example 68) was treated with 1.5 N HCI in methanol 
to yield the 4-ethoxy-2-(2-hydroxy-ethyl)-6-(1,2,4,^ as color- 

less solid; MS: [M+H] + = 339; m.p. 108-1 1 1 °C. 

Example 72 

4-(2-Hvdroxv-ethoxYV6-(1.2.4.5-tetrah^ 
carbonitrile 

[0121] From 6-oxo-4-(1,2j4,5-tetrahydro^enzo[d]azepin-3^ 

pyrimidine-5-carbonitrile, 2-bromoethanol, potassium carbonate, N.N-dimethylformamide, as colorless foam; MS: 
[M+H] + = 439; see example 73. 

s 

Example 73 

1 -(2-Hvdroxv-ethvlV6-oxo-4-( 1 .2.4.5-tet rarwdro-benzordlazepin-3-vlV^ .6-dihy- 

dro'Pyrimldine-5-carbonitriie 

[0122] In analogy to the procedure described in example 3 the 6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-2- 
[2-(tetrahydro-pyran-2-yloxy)-ethyl]-1 t 6-dihydro-pyrimidine-5-carbonitrile (example 67) was treated with 2-bromo-etha- 
nol in N.N-dimethylfoirriamide in the presence of potassium carbonate to yield the 4-(2-hydroxy-ethoxy)-6-(1,2,4,5-tet- 
rahydro-benzo[dJazepin-3-yl)-2-[2-(tetrahydro-pyran-2-yloxy)-ethyq-pyrimidine-5- carbonitrile as colorless foam; MS: 
[M+H] + = 439; and the 1 -(2-hydroxy-etryl)-6-oxo-4-(1 ,2,4,5-tete^ 
yloxy)-ethyl]-1,6-dihydro-pyrimidine-5-carbonitrile as yellow foam; MS: [M+Hf = 439. 

Example 74 

1 .2-Bis-(2-hvdroxv-ethvn-6-oxo-4-( 1 .2 A5-tetrahvdro-benzord1azepin-3-vlM .6-dihvdro-Dyrimidine-5-carbonitrile 

[0123] In analogy to the procedure described in example 70 the 1 -(2-hydroxy-ethyl)-6-oxo-4-(1 ,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-2-[2-(tetrarydro-pyran-2^ (example 73) was 

treated with HCI in methanol to yield the 1 ,2-bis-(2-hydroxy-ethyl)-6-oxo-4-(i ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6- 
dihydro-pyrimidine-5-carbonitrile as colorless solid; MS: [M+H] + = 355; m.p. 164 °C. 

Example 75 

4-(2-Hydro)cv-ethoxv)-2-{2-hvdro 

[0124] In analogy to the procedure described in example 70 the 4-(2-hydroxy-ethoxy)-6-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-2-[2-(tetrahydro-pyran-2-yloxy)-ethyl]-pyrimidine-5^arbonitrile (example 72) was treated with HCI 
in methanol to yield the 4-(2-hydroxy-ethoxy)-2-(2-rtydroxy-e^ 
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dine-5-carbonitrile as colorless solid; MS: [M+H] + = 355; m.p. 1 18-120 °C. 

Example 76 

4-(1.2.43Tetrahydro-benzo[d]azepin-3-yl)-pyrirnidine-5-caffaonitrile 

[0125] In analogy to the procedure described in example 4 the 4-chloro-pyrimicfine-5-carbonitrile (prepared from 4- 
hydroxy-5-pyrimldine-carbonitrile and phosphorus oxychloride, phosphorus pentachloride and N-ethyl-N,N-diisopro- 
pylamine In acetonitril at reflux) was treated with 2,3,4,5-tetrahydro-1H-benzo[d]azepine hydrochloride [J. Heterocycl. 
Chem. (1971), 8(5), 779-83] in N,N-dimethylformamide in the presence of N-ethyl-N,N-diisopropylamine at room tem- 
perature to yield the 4-(1,2,4 f 5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile as off white solid; MS: [M+H] + 
= 251; m.p. 148-150 °C. 

Example 77 

6-(7<>hlQro-1 ,2,4,5-tetra^^ 

[0126] In analogy to the procedure described in example 4 the 6-bromo-2-methyl-5-nitro-3H-pyrimidin-4-one (pre- 
pared from 2-methyl-4-methoxy-5-nitro-6-chloro-pyrimidine [Helv. (1958), 41, 1806] and hydrobromic acid (48% in 
water) in acetic acid at room temperature) was treated with the 7-chIoro-2,3,4,5-tetrahydro-1 H-benzo[d)azepine [J. Het- 
erocycl. Chem. (1971), 8(5), 779-83] in N,N-dimethylformamide in the presence of N-ethyl-N,N-diisopropylamine at 
room temperature to yield the 6-(7-chloro-1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-2-methyl-5-nitro-3H-pyrimidin-4-one 
as yellow solid; m.p. 218°C (decomposition); MS: [M+H] + = 335. 

Example 78 

2-Methyl-6-oxo-4-(1.2.4.5-tetrahvdro-be 

[01 27] From 2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile, 
2,2,2-trifluoroethyl iodide, potassium carbonate, N,N-dimethylformamide, as yellowish solid; m.p. 186-188 °C; MS: 
[M+H] + = 363; see example 79. 

Example 79 

2-Methyl-4-(1.2.4.5-tetrahydro-benzo[d]azepin-3^ 

[0128] In analogy to the procedure described in example 3 the 2-methyl-6-oxo-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5^aroonitrile (example 17) was treated with 2,2,2-trifluoroethyl iodide in 
N,N-dimethylfonm amide in the presence of potassium carbonate at 80 °C to yield the 2-methyl-6-oxo-4-(1 ,2,4,5-tetrahy- 
dro-benzo[d]azepin-3-yl)-1-(2,2,2-trifluom-ethyl)-1,6-dihydro-pyrimidine-5-caro as yellowish solid; m.p. 186-188 
°C; MS: [M+H] + = 363; and the 2-methyl-4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-6-(2,2,2-trifluoro-ethoxy)-pyrimi- 
dine-5-carbonitrile as colorless solid; m.p. 108-1 10 °C; MS: [M+H] + = 363. 

Example 80 

2-( 2-Meth ylsu |fan yl-e th y i)-6-oxo^ 

[0129] In analogy to the procedure described in example 1 7 the Z and/or E 2-cyano-3-methylsulfanyl-3-(1 ,2,4,5-tet- 
rahydro-benzo[d]azepin-3-yl)-acrylic acid ethyl ester [example 13 a)] was treated with 3-hydroxy-propionamidine hydro- 
chloride (1:1) [Tetrahedron Lett. (1990), 31(14), 1969-72] and 1,8-diazabicyclo[5.4.0]undec-7-en in N,N- 
dimethylformamide at 100 °C to yield beside 2-(2-hydroxy-ethyl)-6-oxo-4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1,6- 
dihydro-pyrimidine-5-carbonitrile (example 24) the 2-(2-methylsulfanyl-ethyl)-6-oxo-4-(1 ,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6^dihydro-pyrimidine-5-carbonitrile as colorless solid; m.p. 215-218 °C (decomposition); MS: 
[M+H] + = 341. 



37 



EP 1 074 549 A2 



Example 81 




[0130] From 2-(2-methylsulfanyl-ethyl)-6-oxo-4-(1 ,2A5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5- 
carbonitrile, ethyliodide, potassium carbonate, N.N-dimethylformamide, as colorless solid; m.p. 154-159 °C; MS* 
[M+H] + = 369; see example 82. 

Example 82 

4-Ethoxy-2-(2-methylsulfanvl-ethvl)-^ 

[0131 J In analogy to the procedure described in example 3 the 2-(2-methylsulfanyl-ethyl)-6-oxo-4-(1 ,2,4,5-tetrahy- 
dro-benzo[d]azepin-3-yl)-1 f 6-dihydro-pyrimidine-5^arbonitrile (example 80) was treated with ethyliodide in N,N- 
dimethylformamide in the presence of potassium carbonate to yield the 1-ethyl-2-(2-methylsulfanyl-ethyl)-6-oxo'-4- 
(1,2,4,5-tetrarydro-benzo[d^ soljd . m p 15 4_ 15 9 o C; MS . 

[M+H] + = 369; and the 4-ethoxy-2-(2-methy!sutfanyl-ethyl)-6-(1 ^^^-tetrahydro-benzotdlazepin-S-ylJ-pyrimidine-S-car- 
bonitrile as colorless solid; m.p. 102-104 °C; MS: [M+H] + = 369. 

Example 83 

1-(24Hydroxy-ethyl)-2-(2-methyls^ 
dine-5-carbonitrile 

[0132] From 2-(2-methylsurfanyl-ethyl)-6-oxo-4-(1 ,2,4,5-tetrahydro-benzotd]azepln-3-yl)-1 ,6-dihydro-pyrimidine-5- 
carbonitrile, potassium carbonate, N.N-dimethylformamide, bromoethanol, as yellowish amorphous solid; MS: [M+H] + 
= 385; see example 84. 

Example 84 

4-(2-HYdroxy-ethoxYV2-(2-me^ 

[0133] In analogy to the procedure described in example 3 the 2-(2-methylsurfanyl-ethyl)-6-oxo-4-(1 ,2,4,5-tetrahy- 
dro-benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitrile (example 80) was treated with 2-bromo-ethanol in N,N- 
dimethyiformamide in the presence of potassium carbonate to yield the 1-(2-hydroxy-ethyl)-2-(2-methylsulfanyl-ethyl)- 
6-oxo-4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1,^^ as yellowish amorphous solid; 

MS: [M+H] + = 385; and the 4-(2-hydroxy-ethoxy)-2-(2-methylsulfany^ 
pyrimidlne-5-carbonitrile as yellowish solid; m.p. 93-99 °C; MS: [M+H] + = 385. 

Example 65 

3-(2-Hydroxy-etryl) -2-me^ 

[0134] From 2-metr y i-5-nitro-6-(1,2,4,5-tetjahy^ and 2-bromoethanol, potas- 

sium carbonate in N,N-dimethylformamide, as yellow solid; m.p. 151-155 °C; MS: [M+H] + = 345; see example 86. 

Example 86 



2-r2-Methvl-5-nitro-6-M ?.4 fi-tetr 



]azepin-3-> 



r- 

[0135] In analogy to the procedure described in example 3 the 2-methyl-5-nitro-6-(1,2 ( 4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidin-4-ol (example 1) was treated with 2-bromo-ethanol in N.N-dimethyrformamide in the 
presence of potassium carbonate to yield, the 3-(2-hydroxy-ethyl)-2-methyl-5-nftro-6-(1,2,4,5-tetrahydro- 
benzo[d)azepin-3-yl)-3H-pyrimidin-4-one as yellow solid; m.p. 151-155 °C; MS: [M+H] + = 345; and 2-[2-methyl-5-nitro- 

6-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimicnn-4-yioxy]-ethanol as light yellow solid; m.p. 113°C (decomposition); 
MS: [M+H] + = 345. 
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Example 87 

3-(5-Methvl-3-nitro~Pvridin-2-vlV2.3.4.54etrahvdro-1H>benzord]a2eptne 

[0136] In analogy to the procedure described in example 4 the 2-chloro-5-methyl-3-nitro-pyridine [J. Organomet. 
Chem. (1996), 517(1-2), 25-36] was treated with 2,3,4,5-tetrahydro-1H-benzo[d]azepine hydrochloride [J. HeterocycL 
Chem. (1971), 8(5), 779-83] in N,N-dimethylformamide in the presence of N-ethyl-N,N-diisopropylamine at room tem- 
perature to yield the 3-(5-methyl-3-nitro-pyridin-2-yl)-2,3 f 4,5-tetrahydro-1H-benzo[d]azepine as yellow solid; MS: 
[M+H] + = 284; m.p. 87-88 °C. 

Example 88 

2-(2-Methylsulfanyl-ethyl)^ 

[0137] In analogy to the procedure described in example 3 the 2-(2-methylsutfanyl-ethyl)-6-oxo-4-(1 ,2,4,5-tetrahy- 
dro-benzo[d)azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile (example 80) was treated with 2,2,2-trifluoroethyl trifiuor- 
omethanesulfonate in N,N-dimethylformam!de in the presence of potassium carbonate to yield the 2-(2-methylsutfanyl- 
ethyl)-4«(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-6-(2,2^ as colorless solid; 

m.p. 97-100 °C; MS: [M+H] + = 423. 

Example 89 

2-Methylsulfanvl-6-oxo-4-M,2A5-tetrahvd^ 
[0138] 

a) 0.475 g (1.50 mmol) of E and/or Z 2<yano-3-methylsulfanyl-3-(1,2,4 f 5-tetrahydro-benzo[d]azepin-3-yi)-acrylic 
acid ethyl ester [example 13 a)] were dissolved in 8.0 ml of dichloromethane and treated with 0.712 g (3.30 mmol) 
of m-chloroperbenzoic acid. After stirring at room temperature for 18 hours, the reaction mixture was poured into 
30 ml of an ice/dil. aq. sodium carbonate mixture and extracted three times with 20 ml of dichloromethane. The 
combined organic phases were dried over magnesium sulphate and evaporated under reduced pressure. The thus 
obtained crude product was purified by chromatography on silica gel using a 1:1 v/v mixture of ethylacetate and 
hexane as eluent to yield after crystallization from ether 0.1 1 5 g (0.330 mmol), 22 %, of E and/or Z 2-cyano-3-meth- 
anesulfonyl-3-(1,2 > 4,5-tetrahydro-benzo[d]azepin-3-yl)-acrylic acid ethyl ester as yellowish solid; MS: [M+H]+ = 
349; m.p. 80 °C. 

b) 0.100 g (0.287 mmol) of E and/or Z 2-cyano-3-methanesulfonyl-3-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)- 
acrylic acid ethyl ester, 0.082 mg (0.287 mmol) S-methylisothiourea-sulfate and 0.107 mg (1.03 mmol) triethyl- 
amine were dissolved in 2.0 ml of ethanol and heated under reflux for 6 hours. After cooling to room temperature 
the reaction mixture was evaporated to dryness, poured into 1 N HCI solution and extracted three times with 20 ml 
of dichloromethane. The combined organic phases were dried over magnesium sulphate and evaporated under 
reduced pressure. The thus obtained crude product was purified by chromatography on silica gel using a 95:5 v/v 
mixture of dichloromethane and methanol as eluent to yield after crystallization from ethyl acetate 0.012 g (0.039 
mmol), 14%, of 2-methylsuIfanyl-6-oxo-4-(1 t 2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-car- 
bonitrile as colorless solid; MS: [M+H] + = 313; m.p. > 250 °C. 

Example 90 

6-(7-Methoxv-1.2.4.5-te trahydro-benzord1azepin-3-vh-2-methvl-5-nitro-3H-pyrimidin-4-one 

[0139] In analogy to the procedure described in example 4 the 6-bromo-2-methyl-5-nitro-3H-pyrimidin-4-one (pre- 
pared from 2-methyl-4-methoxy-5-nitro-6^chloro-pyrimidine [Helv. (1958), 41, 1806] and hydrobromic acid (48% in 
water) in acetic acid at room temperature) was treated with the 7-methoxy-2,3,4,5-tetrahydro-1H-benzo[d]azepine [J. 
HeterocycL Chem. (1971), 8(5), 779-83] in N.N-dimethylfomiamide in the presence of N-ethyl-N,N-diisopropylamine at 
room temperature to yield the 6-(7-methoxy-1,2 > 4,5-tetrahydro-benzo[d]azepin-3-yl)-2-methyl-5-nitro-3H-pyrimidin-4- 
one as yellow solid; m.p. 243 °C (decomposition); MS: [M+H] + = 331 . 
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Example 91 

DimethvM2-r2-methvl-5-nitro-^ 

[0140] From 2-methyl-5-nitro^-(1 f 2,4,5-tetrahydro-benzo[d]a2epin-3-yl)-pyrimidin-4-ol with 1-ch!oro-2-dimethyl- 
amino-ethane hydrochloride, potassium carbonate, N,N-dimethylformamide, as yellow oil; MS: [M+H]+ = 372; see 
example 92. 

Example 92 

3-(2-Dimethvlamino-emvl)-2HTie^ 

[0141] In analogy to the procedure described in example 3 the 2-methyl-5-nitro-6-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidin-4-ol (example 1) was treated with 1-ch!oro-2-dimethylami no-ethane hydrochloride in 
N,N-dimethylformamide in the presence of potassium carbonate at 50 °C to yield the dimethyl-{2-[2-methyl-5-nitro-6- 
(1 ,2,4,5-tetrarydro-benzo[d]azepin-3-yl)-pyrimidin-4-yloxy]-ethyl}-amine as yellow oil; MS: [M+H]+ = 372; and the 3-(2- 
dimethylamino-ethyl)-2-methyl-5-nitro-6-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-3H-pyrimidin-4-one as yellow amor- 
phous solid; MS: [M+H] + = 372. 

Example 93 

3- E-Methyl-6-(g^ot P h olin-4^^ 

[0142] From 2-methyl-5-n"rtro-6-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidin-4-ol with 4-(2-chloroethyl)-mor- 
pholine hydrochloride, potassium carbonate, N,N-dimethylformamide, as yellow oil; MS: [M+H] + = 41 4; see example 94. 

Example 94 

2-Me thYl-3-(2-momholin-4-vl-ethvlV^ 

[0143] In analogy to the procedure described in example 3 the 2-methyl-5-nitro-6-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidin-4-ol (example 1) was treated with 4-(2-chloroethyl)-morpholine hydrochloride in N,N- 
dimethylformamlde in the presence of potassium carbonate at 50 °C to yield the 3-[2-methyl-6-(2-morpholin-4-yl- 
ethoxy)-5-nrtro-pyrimidin^-yl]-2 f 3,4,5-tetrahydro-1H-benzo[d]azepi as yellow oil; MS: [M+Hf = 414; and the 2- 
methyl-3-(2^oipholin-4-yi-ethyl)-5-nito as yellow 

solid; m.p. 143-145 °C; MS: [M+Hf= 414. 

Example 95 

4- (1 . 2A5-TetrahyoYQ-penzoTdTagepm^ 

5- carbonitrile 

[0144] In analogy to the procedure described in example 3 the 6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-2- 
[2-(tetrahydro-pyran-2-yloxy)-ethyl]-1,6-dihydro-pyrimidine-5-carooni (example 67) was treated with 2,2,2-trifluoroe- 
thyl trifluoromethanesulfonate in N,N-dimethylformamide in the presence of potassium carbonate to yield the 4-(1 ,2,4,5- 
tetrahydro-benzo[d]azepin-3-yl)-2{2-(teta 
trile as yellow oil; MS: [M+Hf = 477, 

Example 96 

2-(2-Hydroxv-ethyl)-4-(1,2A5-teta^ 

[0145] In analogy to the procedure described in example 70 the 4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-2-[2- 
(tetrahydro-pyran-2-yloxy)-ethy^ (example 95) was treated with 1.5 

N HCI in methanol to yield the 2-(2-hydroxy-ethyl)-4-(1 > 2,4,5-tetrahydro-benzo[d]azepin-3-yl)-6-(2,2,2-trifluoro-ethoxy)- 
pyrimidine-5-carbonitrile as colorless solid; MS: [M+H] + = 393; m.p. 1 1 4-1 1 6 °C. 
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Example 97 



2-HydroxYmethyl-6^x(M-f1 ,?, 4,5^ 

[0146] In analogy to the procedure described in example 1 7 the Z and/or E 2-cyano-3-methylsulfanyl-3-<1 2 4 5-tet- 
rahydro-benzo[d]azepin-3-yl)-acrylic acid ethyl ester [example 13 a)] was treated with glycolamidine hydrochloride [J. 
Amer Chera Soc. 68. 2393-2395 (1 946)] and 1 ,8-diazabicyclo[5.4.0]undec-7-en in N,N-dimethylformamide at 1 1 0 «C 

to yield the ^-hydroxymethyl-e-oxo-^JI^^.S-tetralTydro-benzotdJazepin-S-yOO.e-dihydroiDyrimidine-S^amonitrile as 
colorless solid; m.p. 1 96-1 98 °C; MS: [M]+ = 296. 

Example 98 

2,3-DiethYl-5-nitro-6-(1.2.4.5-tetrahvdm-hP n zorcnazeDin-3-vh-3H-Dvrimidin-4-nnfi 

SU? 1 f^-2*hethyl^ft^ and methyl 

iodide, lithium-bis-(tnmethylsilyl) amide in tetrahydrofuran, as yellow oil; MS: [M+H] + = 343; see example 99. 

Example 99 

3-Ethyl-2-isopropvl-5-nitro-6-f1.2.4S-tetmh v dro-ben7o fdl a 7epin-3-vn-3H- p vrimidin-4-on ft 

[0148] 0.328 g (1.0 mmol) of a-ethyl^-methyl-S-nitro-e-d.g^.S-tetrahydro-benzotdJazepin-S-yD-SH-pyrimidin^- 
one (example 2) were dissolved in 1 0.0 ml of tetrahydrofuran. the solution cooled in an argon atmosphere to 70 °C and 
treated with 1.2 ml of an 1.0 M solution of lithium-bis-(trimethyls|lyl)amide in tetrahydrofuran. stirred at -70 °C for 120 
m.nutes and treated with 0.095 ml (1 .5 mmol) of methyliodide. The reaction mixture was then allowed to come to room 
temperature and stirring continued overnight, subsequently poured into 50 ml of an ice/water mixture and extracted 
three times with 100 ml of ethylacetate. The combined organic phases were washed twice with 50 ml of water dried 
over magnesium sulphate, evaporated under reduced pressure and dried in a high vacuum. The thus obtained'crude 
P r ^ u « w ^ Purrfied by chromatography on silica gel using a 9:1 to 1:1 v/v mixture of hexane and ethyl acetate as eluent 
to yield 0.055 g (0.161 mmoQ. 16.1%. of 2.3-diethyl-5-nitro-6-(1 ,2.4,5-tetrahyd ro -benzo[d]azepin-3-yl)-3H-pyrimidin-4- 
one as yellow oil; MS: [M+HJ* = 343; and 0.01 2 g (0.034 mmol). 3.4 %. of 3-ethyl-2-isopropyl-5 nrtm 6-(1 2 ^-tetohv- 
dro-benzo[d]azepin-3-yl)-3H-pyrimidin-4-one as yellow oil; MS: [M+Hf = 357. 

Example 100 

3-(4-Butvl-S-methvl-3-nitro-pvridin-2.vh-9 a .4.5-tetrahydm.iH-benzord) a7ftpinp 

[0149] 0.283 g (1 .0 mmol) of 3-(5-methyl-3-nitro-pyridin-2-yl)-2.3.4.5-tetrahydro-1 H-benzo[d]azepine (example 87) 
were dissolved ,n 1 0.0 ml of tetrahydrofuran, the solution cooled in an argon atmosphere to -70 °C and treated with 0 94 
ml of an 1.6 M solution of n-butyllithium in n-hexane, stirred at -70 »C for 120 minutes, then allowed to come to room 
temperature and stirnng continued overnight Subsequently it was poured into 50 ml of an ice/water mixture and 
extracted three times with 1 00 ml of ethylacetate. The combined oiganic phases were washed twice with 50 ml of water 
dried over magnesium sulphate, evaporated under reduced pressure and dried in a high vacuum. The thus obtained 
crude product was purified by chromatography on silica gel using a 98:2 to 9:1 v/v mixture of hexane and ethyl acetate 
as eluent to yield 0.071 g (0.21 mmol), 21 %. of 3-(4-butyl-5-methyl-3-nitro-pyridin-2-yl)-2.3,4,5-tetrahydro-1H- 
benzo[d]azepine as yellow oil; MS: [M+H] + = 340. wuanyaro in 

Example 101 

6-(6-MethQXV-1.2:4.S-tetmhyd r o-ben7n^ 

ElmL J ana , ,09y , I P :° Cedure described in exam P |e 4 6-bromo-2-methyl-5-nitro-3H-pyrimidin-4-one (see 
™Tk *m h 17 , ■ 6 - methox y- 2 . 3 - 4 .5-tetrahydro-1 H-benzo[d]azepine [J. Med. Chem. (1 984), 27(7), 91 8- 
rl!Z" , oT* 70" 6 Ptesence 0f N -ethy'-N.N-diisopropylamine at room temperature to yield the 646- 

mS r^ t y ^ ^"^M^P^^-yO-S-methyl-S-nttro-SH-pyrimidin^-one as yellow solid; m.p. >200 »C- 
Mo. [IvH-nJ =331. ' 
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Example 102 

2-r2-Methvl-5-nitro-6-n.2A5-tetrahvdro-be 
5 [0151] 

a) 0.300 g (1.00 mmol) of the 2-methyl-5-nitro-6-(1,2,4,5-tetrahydro-benzo[d]azepm^^ (example 
1), 0.194 g (1.20 mmol) of N-tert-butoxycarbonylaminoethanol and 0.371 g (1.40 mmol) of triphenylphosphin were 
dissolved in 15.0 ml of tetrahydrofuran, the solution cooled to 2 °C and treated with 0.306 g (1 .30 mmol) of di-tert- 

w butyl azodicarboxylate. The reaction mixture was then allowed to come to room temperature and stirring continued 
for 22 hours. Subsequently it was poured into 50 ml of an ice/water mixture and extracted three times with 100 ml 
of ethylacetate. The combined organic phases were washed twice with 50 ml of water, dried over magnesium sul- 
phate, evaporated under reduced pressure and dried in a high vacuum. The thus obtained crude product was puri- 
fied by chromatography on silica gel using a 95:5 to 4:1 v/v mixture of hexane and ethyl acetate as eluent to yield 

is impure {2^2-me%l-5-nitro-6-(1,2,4,5-tetrahydrb-benzo[^ acid tert- 

butyl ester as yellow solid; MS: [M+H] + = 444. 

b) The impure {2-[2-methyl-5-nitro-6-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidin-4-yloxy]-ethyl}-carbamic 
acid tert-butyl ester prepared in a) was dissolved in 1 0.0 ml of methanol and treated with 5.96 ml of an 1 .56 M solu- 

20 tion of hydrogen chloride in methanol and the reaction mixture stirred at room temperature for 72 hours. Subse- 
quently it was poured into 50 ml of an ice/water mixture, neutralized with sodium hydrogen carbonate solution and 
extracted three times with 1 00 ml of diochloromethane. The combined organic phases were washed twice with 50 
ml of water, dried over magnesium sulphate, evaporated under reduced pressure and dried in a high vacuum. The 
thus obtained crude product was purified by chromatography on silica get using a 9:1 to 0:1 v/v mixture of hexane 

25 and ethyl acetate as eluent to yield 0.058 g (0.169 mmol), 16.9% over two steps, of the 2-[2-methyl-5-nitro-6- 
(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidin-4-yloxy]-ethylamine as light yellow oil; MS: [M+H] + = 344. 

Example 103 

30 4-(Bromo-difluoro-methoxy)-6-(1.2A5-tetrah 

[0152] In analogy to the procedure described in example 60 the 6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)- 
1,6-dihydro-pyrimidine-5-carbonitrile (example 15) was treated with dibromo-difluoro-methane in N,N-dimethylforma- 
mide in the presence of sodium hydride at room temperature to yield the 4-(bromo-difluoro-methoxy)-6-(1 ,2,4,5-tetrahy- 
35 dro-benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile as colorless solid; m.p. 95-100 °C; MS: [M+H] + = 396. 

Example 104 

6-Oxo-4-n.2.4.5-tetrahydro-benzo[d]azepin-3^ 
40 itrile 

[0153] In analogy to the procedure described in example 67 the 2-hydroxymethyl-6-oxo-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitrile (example 97) was treated with 3,4-dihydro-2H-pyran and 
pyridinium-(toluene-4-sulfonate) in dichloromethane at room temperature to yield the 6-oxo-4-(1 ,2,4,5-tetrahydro- 
45 benzo[d]azepin-3-yl)-2-(tetrahydro-pyran-2-ylo as colorless solid; m.p. 

179.5-183 °C; MS: [M+H] + = 381. 

Example 105 

so 4-(1.2.4.5-Tetrahvdro-benzofd1azepin-3^ 
carbonitrile 

[0154] From the 6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-2-(tetrahydro-pyran-2-yIoxymethyl)-1 ,6-dihydro- 
pyrimidine-5-carbonitrile (example 104) and 2,2,2-trifluoroethyl trifluoromethanesulfonate in N,N-dimethylformamide in 
55 the presence of potassium carbonate as colorless amorphous solid; MS: [M+H] + = 463; see example 106. 
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Example 106 

6-Oxo-4-( 1 > 2.4.5-tetrahydro-benzo[d1azepin'3-ylV2-aetrahvdro-pyran-2-yloxymethvn-1 -f2.2.2-trifluoro-ethvn-1 .6-dihy- 
dro-pyrimidine-5-carbonitrile 

[0155] In analogy to the procedure described in example 3 the 6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-2- 
(tetrahydro-rjyran-2-yloxymethyl)-1,6-dihydro-pyrimidine-5-carbonitrile (example 104) was treated with 2,2,2-trifluoroe- 
thyl trifluoromethanesutfonate in N.N-dlmethylformamide In the presence of potassium carbonate to yield the 4-(1 ,2,4,5- 
tetrahydro^enzo{d]azepin-3-yl)-2-(tetrahydro-pyran-2-yloxymetlTyl)-6-(2,2,2-trifluoro 

as colorless amorphous solid; MS: [M+H] + = 463; and the 6-oxo-4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-2-(tetrahy- 
dro-pyran-2-yloxymethyl)-1 -(2,2,2-^ as colorless amorphous solid; 

MS: [M+H] + = 463. 

Example 107 

2-Hydroxymetrnd-4-(1.2A5-tetrahyd^ 

[0156] In analogy to the procedure described in example 70 the 4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-2-(tet- 
rahydro-pyran-2-yloxymethyl)-6-(2,2,2-trifiuoro-ethoxy)-pyrimidine-5<arbonitrile (example 105) was treated with hydro- 
gen chloride in methanol at room temperature to yield the 2-hydroxymethyl-4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)- 
6-(2,2,2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile as colorless solid; m.p. 106-1 10 °C; MS: [M] + = 378. 

Example 108 

2-Hydroxymethyl-6-oxo-4-(1.2.4.5-tetrahydro-b^ 
carbonitrile 

[0157] In analogy to the procedure described in example 70 the 6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)- 
2-(tetrahydro-pyran-2-yloxymethyl)-1-(2 t 2,2-trifluoro-ethyl)-1 ,6-dihydro-pyrimidine-5-carbonitrile (example 106) was 
treated with hydrogen chloride in methanol at room temperature to yield the 2-hydroxymethyl-6-oxo-4-(1,2,4,5-tetrahy- 
dro-benzo[d]azepin-3-yl)-1-(2,2,2-^ as colorless solid; m.p. 181-185 

°C; MS: [Mf = 378. 

Example 109 

1 -Allyl-2-amino-6-oxo-4-(1 .2.4.5-tetrahydro-benzo[d[azepin-3-vl)-1 .6-dihydro-pyrimidine-5-carbonitrile 
[0158] From the 2-amino-6-oxo-4-(1,2,4,5-tetrahydro^enzo[cQazep^ 

(example 1 3) with allylbromide in N,N-dimethylformamide in the presence of potassium carbonate at room temperature 
as colorless solid; m.p. >200 °C; MS: [M] + = 321 ; see example 111. 

Example 110 

1 -Allyl-2-allylamino-6-oxo-4-(1 .2.4.5-tetrahydro-benzo[d]azepin-3-yl)-1 .6-dihydro-pyrimidine-5-carbonltrile 

[01 59] From the 2-amino-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile 
(example 13) with allylbromide in N,N-dimethylformamide in the presence of potassium carbonate at room temperature 
as colorless solid; m.p. 181-1 82.5 °C; MS: [M] + = 361 ; see example 111. 

Example 111 

4-Allvloxv-2-amino-6-M.2.4.5-tetrahydro 

[0160] In analogy to the procedure described in example 3 the 2-amino-6-oxo-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1 f 6-dihydro-pyrimidine-5-carbonitrile (example 13) was treated with allylbromide in N,N-dimethyl- 
formamide in the presence of potassium carbonate at room temperature to yield the 1 -ally l-2-amino-6-oxo-4-( 1,2,4,5- 
tetrahYdro-benzo[d]azep»n-3-yl)-1,6-dihydro-pyrimidine-5-carbonitrile as colorless solid; m.p. >200 °C; MS: [MJ + = 321; 
the 1 -allyl-2-allylamino-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile as cblor- 
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less solid; m.p. 181-182.5 °C; MS: [M] + = 361; and the 4-ally!oxy-2-amino-6-( 1,2,4, 5-tetrahydro-be nzo[d]a2epin-3-y I)- 
pyrimidine-5-cart>onitrile as colorless amorphous solid; MS: [M+H] + = 322. 

Example 112 

1-AIM-2-ethylamino-6~oxo-4-^ 

[0161] In analogy to the procedure described in example 3 the 1 -ally! -2-amino-6-oxo-4-( 1,2,4, 5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitriie (example 109) was treated with ethyliodide in N,N-dimethyl- 
formamide in the presence of potassium carbonate at room temperature to yield the 1 -allyl-2-ethylamino-6-oxo-4- 
(I.^S-tetrahydro-benzotdJa^epin-S-^^^ as colorless solid; m.p. 172-177 °C* MS- 

[M+H] + = 350. 

Example 113 

1-Allyl-g-(aJM-ethvl-am^ 

[0162] In analogy to the procedure described in example 3 the 1-allyl-2-allylamino-6-oxo-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile (example 1 1 0) was treated with ethylbromide in N,N-dimeth- 
ylformamide in the presence of potassium carbonate at room temperature to yield the 1 -allyl-2-(allyl-ethyl-amino)-6- 
oxo-4-(1,2,4,5-tetrahydro-benzc(d]azepin-3^ as colorless solid; m.p. 138.5- 

140.5°C;MS:[M+H] + = 390. 

Example 114 

1 -Cyclopropvl-2-methvl-6-oxo-4-f 1 .2. 4.5-tetrahvdro-benzofd1azepin-3-vn-1 .6-dihvdro-pvrimidine-S-carbonitrile 

[01 63] In analogy to the procedure described in example 1 7 the Z and/or E 2-cyano-3-methylsulfanyl-3-(1 ,2,4,5-tet- 
rahydro-benzo[d]azepin-3-yl)-acrylic acid ethyl ester [example 13 a)] was treated with N-1 -cyclop ropy I acetamidine 
hydrochloride (from ethyl acetimidate hydrochloride and cyclopropylamine in ethanol at reflux, used as crude reaction 
product) and 1,8-diazabicyclo[5.4.0]undec-7-en in N,N-dimethylformamide at 100 °C to yield the 1 -cyclopropyl-2- 
methyl-6-oxo-4-(1,2 f 4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile as light yellow solid; m p 
1 77-1 79 °C; MS: [M+H] + = 321 . 

Example 115 

5-Ethvl-6-methvl-2-(1.2.4.5-tetrahydro-benzofd]azepin-3-vn-nicotinonitrile 

[0164] In analogy to the procedure described in example 1 the 2-choro-5-ethyl-6-methyl-nicotinonitrile [J. Med. 
Chem. (1992), 35(21), 3784-91] was treated with the 2,3,4,5-tetrahydro-1H-benzo[d]azepine hydrochloride [J. Hetero- 
cycl. Chem. (1971), 8(5), 779-83] in the presence of potassium carbonate in N,N-dimethylformamide at 120 °C to yield 
the 5-ethyl-6-methyl-2-(1,2,4,5-tetrahydro-benzo[c0azepin-3-yl)-nicotinonitrile as a light yellow oil; MS: [M+Hf = 292. 

Example 116 

5-Oxo-7-( 1 , 2,4,5-tetrahydro-frenzof d]az epin-3-Vl)- 1 .2,3 . 5-t e tr ah v dro-imida z or 1 .2-a]pyrimidine-6-carbonitril e 

[0165] In analogy to the procedure described in example 1 7 the 2 and/or E 2-cyano-3-methylsu!fanyl-3-(1 ,2,4,5-tet- 
rahydro-benzo[d]azepin-3-yl)-acrylic acid ethyl ester [example 13 a)] was treated with 2-iminoimidazolidine hydrobro- 
mide and 1,8-diazabicyclo{5.4.0]undec-7-en in N,N-dimethylformamide at 100 °C to yield the 5-oxo-7-( 1,2,4,5- 
tetrahydro-benzo[d]azepin-3-yl)-1 f 2,3,5-tetrahydro-imidazo[1 ,2-a]pyrimidine-6-carbonitrile as colorless solid; m.p. >200 
°C; MS: [M+H] + = 308. 

Example 117 

5-Oxo- 7-(1 ^^.S-tetrahydro-benzorcnazepin-S-vIM .5-dihvdro-imidazon .2-a1pvrimidine-6-carbonitrile 

[0166] In analogy to the procedure described in example 1 7 the 2 and/or E 2-cyano-3-methylsulfanyl-3-(1 ,2,4,5-tet- 
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rahydro-benzo[d]azepin-3-yl)-acrylic acid ethyl ester [example 13 a)] was treated with 2-aminoimidazole sulfate and 
1,8-diazabicyclo[5.4.0]undec-7-en in N,N-dimethy!formamide at 100 °C to yield the 5-oxo-7-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1 ,5-dihydro-imidazo[1 ,2-a]pyrimidine-6-carbonitrile as brownish solid; m.p. >200 °C; MS: [M+H1 + 
= 306. 

Example 118 

1-Methyl-5-oxo-7-n.2,4.5-tetrahvdro -benzord1azepin-3-vn-1 .2.334etrahydro-imidazon.2-alpvrimidine-6-carbonitrile 

[0167] In analogy to the procedure described in example 3 the S-oxo^-tl^.^S-tetrahydro-benzofdJazepin-S-yl)- 
1,2 ( 3,5-tetrahydroHmidazo[1,2-a]pyrimidine-6-carbonitrile (example 116) was treated with dimethylsulfate in N,N- 
dimethylfonmamide in the presence of potassium carbonate at room temperature to yield the 1 -methyl-5-oxo-7-(l ,2,4,5- 
tetrahydro-benzo[d]azepin-3-yl)-1,2,3,5-tetra^^ as colorless solid; m p 174- 

177 0 C;MS:[M+H] + = 322. 

Example 119 

3-f2-Methvl-5-nitro-6-(2.2.2-trrfluoro^^ 

[0168] In analogy to the procedure described in example 3 the 2HTiethyl-5-nitro-6-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidin-4-ol (example 1) was treated with 2,2,2-trifluoroethyl iodide in N.N-dimethylformamide in 
the presence of potassium carbonate at 80 °C to yield beside the 2-methyl-5-nitro-6-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-3-(2,2,2-trifluoro-ethyl)-3H-pyrimidin-4-one (example 1 1) the 3-[2-methyl-6-nitro-6-(2,2,2-trifluoro- 
ethoxy)-pyrimidin-4-yl]-2 t 3,4,5-tetrahydro-1H-benzo[d]azepine as light yellow oil; MS: [M+H] + = 383. 

Example 120 

1-Allyl-e^XQ^-fl t 2A5-tetrahydro-^ 
bonitrile 

[0169] In analogy to the procedure described in example 3 the 1-allyl-2-amino-6-oxo-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonrtrile (example 109) was treated with 2,2,2-trifluoroethyl-trifluor- 
omethanesulfonate in N.N-dimethylformamide in the presence of potassium carbonate at room temperature to yield the 

1 - allyI-6-oxo-4-(1 ,2,4,5-tetrahydro-te^ 

itrile as colorless solid; m.p. 1 86-1 91 °C; MS: [M+H] + = 404. 

Example 121 

6-O xo-4-(1 ,2,4,5-tetrarwdro-ben 
pvrimidine-5- carbonitrile 

[0170] From the 2-amino-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile 
(example 13) with 2,2,2-trifluoroethyl-trrfluoromethanesulfonate in N.N-dimethylformamide in the presence of potas- 
sium carbonate at room temperature as colorless solid; m.p. >200 °C; MS: [M] + = 446; see example 122. 

Example 122 

2- Amino^-f1.2.4,5-tetrahvdro-benzo fd1azepin-3-yl)-6-(2.2.2-trifluoro-ethoxy)-pvrimidine-5-caro^ 

[0171] In analogy to the procedure described in example 3 the 2-amino-6-oxo-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-cart)onitrile (example 13) was treated with 2,2,2-trifluoroethyl-trifluor- 
omethanesulfonate in N.N-dimethylformamide in the presence of potassium carbonate at room temperature to yield the 
2-amino-4-(1,2,4,5-tetrahydro-benzo^ as colorless 

solid; m.p. 145.3-146.9 °C; MS: [M+Hf = 364; and the 6-oxo-4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1-(2,2 f 2-trif- 
luoro-ethyl)-2-(2,2,2-trifluoro-ethylamino)-1,6-dihydro-pyrimidine-5-carbonitrile as colorless solid; m.p. >200 °C- MS- 
[M+Hf = 446. 
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Example 123 



6-(7-Fluoro-1 



[0172] In analogy to the procedure described in example 4 the 6-bromo-2-methyl-5-nitro-3H-pyrimidin-4-one (see 
example 66) was treated with the 7-fluoro-2,3,4,5-tetrahydro-1H-benzo[d]azepine in N.N-dimethylformamide in the 
presence of N-ethyl-N,N-cfiisopropylamine at room temperature to yield the 6-(7-fluoro-1 ,2,4,5-tetrahydro- 
benzo[d]a2epin-3-yl)-2-methyl-5-nitro-3H-pyrimidin-4-one as light yellow solid; m.p. >200 °C; MS: [M+H] + = 31 9. 

Preparation of the 7-fluoro-2,3,4,5-tetrahydro-1 H-benzo[d]azep1ne 

[0173] The 7.fluoro-2,3,4,5-tetrahydro-1H-benzo[d]azepine used above was prepared by the following reaction 
sequence: i) catalytic reduction of the 1-(7-nitro-1,2,4,5-tetrariydro-benzo[o3azepln-3-yl)-ethanone [J. Heterocycl. 
Chem. (1971), 8(5), 779-83] with hydrogen in methanol in the presence of palladium on charcoal to yield the 1-(7- 
amino-1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-ethanone; ii) treatment of the 1 -(7-amino-1 ,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-ethanone with nitrosonium tetrafluoroborate in dichloromethane and decomposition of the thus 
formed diazonium tetrafluoroborate in boiling 1 ,2-dichlorobenzene at 180°C to give the 1-(7-fluoro-1,2 4 5-tetrahydro- 
benzo[d]azepin-3-yl)-ethanone; iii) conversion of the 1-(7-fluoro-1,2,4,5-tetrabydro-benzo[d]azepin-3-yl)-ethanone into 
the 7-fluoro-2,3,4,5-tetrahydro-1H-benzo[d]azepine by removal of the acetyl function with hydrogen chloride (37% in 
water) in methanol at reflux. 

Example 124 




carbonitrile 



[0174] From the 2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yJM .e-dihydro-pyrimidine-S^carbonitrile 
(example 17) with 2-bromoethanol in acetonltrile in the presence of potassium carbonate at reflux as colorless solid; 



m.p. 164-167.5 °C; MS: [M] + = 325; see example 125. 
Example 125 



4-(2-Hydroxy-etho)(v )-2^ 

[0175] . In analogy to the procedure described in example 3 the 2-methyl-6-oxo-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile (example 1 7) was treated with 2-bromoethanol in acetonitrile 
in the presence of potassium carbonate at reflux to yield the 4-(2-hydroxy-ethoxy)-2-methyl-6-(1 2 4 5-tetrahydro- 
benzo[d]azep.n-3-yl)-pyrimidine-5-carbonitrile as yellow solid; m.p. 86.7-92.3 °C; MS: [M] + = 325; and the 1 -(2-hydroxy- 
ethyl)-2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5^carbonitrile as colorless 
solid; m.p. 164-167.5 °C; MS: [M] + = 325. 



Example 126 

4-Oxo-2-(1 l 2,4 l 5-tetrahvdro-benzo 

[0176] In analogy to the procedure described in example 17 the Z and/or E 2-cyano-3-methylsulfanyl-3-(1 ,2 4 5-tet- 
rahydro-benzo[d]azepin-3-yl)-acrylic acid ethyl ester [example 13 a)] was treated with 2-iminopyrrolidine hydrochloride 
[J. Med. Chem. (1996), 39, 669-672] and 1,8-diazabicyclo[5.4.0]undec-7-en in N,N-dimethylformamide at 100 °C to 
yield the 4-oxo-2-(1 ,2,4 ( 5-tetrahydro-benzo[d]azepin-3.yl)-4,6,7,8-tetrahydro-pyrrolo[1 ,2-a]pyrimidine-3-carbonitrile as 
colorless solid; m.p. 1 84.5-1 90.5 °C; MS: [M+H]* = 307. 

Example 127 

4-Oxo-2-(1 , ? , 4 , 5-tetrahydro-hen2orcna2e pin-3 -vl)-4.6.7.8. 9 .1 0 - h exahvdr 0 - p yrimidori.2- a ] a 7Rpi 

[01 77] In analogy to the procedure described in example 1 7 the Z and/or E 2-cyano-3-methylsulfanyl-3-(1 2 4 5-tet- 
rahydro-benzo[d]azepin-3-yl)-acrylic acid ethyl ester [example 13 a)] was treated with 2-iminohomopiperidine hydroio- 
did [J. Med. Chem. (1996), 39. 669-672] and 1.8-diazabicyclo[5.4.0]undec-7-en in N,N-dimethylformamide at 100 °C to 
yield the 4-oxo-2-(1 ,2,4.5-tetrahydro-benzo[d]azepin-3-yl)-4 > 6 l 7,8 l 9,1 0-hexahydro-pyrimido[1 .2-a]azepine-3-carboni- 
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trile as colorless amorphous solid; MS: [M+H] + = 335. 
Example 128 

4- Oxo-2-n .2.4.5-tetrahvdro-benzo^ 

[0178] In analogy to the procedure described in example 1 7 the Z and/or E 2-cyano-3-methylsulfanyl-3-(1 ,2,4,5-tet- 
rahydro-benzo[d]azepin-3-yl)-acrylic acid ethyl ester [example 13 a)] was treated with 2-iminopiperidine hydrochlorid [J. 
Med. Chem. (1996), 39, 669-672] and 1,8-diazabicyclo[5.4.0]undec-7-en in N,N-dimethylformamide at 100 °C to yield 
the 4-oxo^2-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-6,7,8,9-tetrahydro-4H-pyrido[1 ,2-a]pyrimidine-3-carbonitrile as 
yellow solid; m.p. 136.5-139.5 °C; MS: [M+H] + = 321 . 

Example 129 

5- Ethvl-6-rwdroxvmethvl-2-(1.2.4.54etrahvdro-benzora1azepin-3-yl)-ni(X>tinonitrile 

[0179] From the 5-ethyl-6H^ethyl-1^xy-2-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-nicotinonitrile with trifluoroace- 
tic anhydride in dichloromethane at reflux as light brown oil; MS: [M+Hf = 308; see example 130. 

Example 130 

Trifluoro-acetic add 5 ^yanp-3-ethVl-6-( 1 .2.4.5-tetrahvdro-benzofd]azepin-3-ylVpyridln-2-vlmethyl ester . 

[0180] A solution of 0.30 g (0.98 mmol) of 5-ethyl-6-m ethyl- 1 -oxy-2-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-nicoti- 
nonitrile and 3.0 g (14.2 mmol) of trifluoroacetic anhydride in 3.0 ml of dichloromethane was heated at reflux for 20 
hours. The reaction mixture was then evaporated and the residue chromatographed on silica gel using a 99:1 v/v mix- 
ture of dichloromethane and methanol as eluent. Thus, 0.32 g (0.80 mmol), 82 %, trifluoro-acetic acid 5-cyano-3-ethyl- 

6- (1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyridin-2-ylmethyl ester were obtained as a yellow oil; MS: [M+HJ+ = 404; 
and 0.053 g (0.17 mmol), 18%, 5-ethyl-6-hydroxymethyl-2-(1,2,4,5-te^^ as 
light brown oil; MS: [M+Hf = 308. 

Preparation of the 5-ethyl-6-methyM-oxy-2-<1 ^^^tetrahydro-benzoIdlazepin-S-ylJ-nlcotinonitrile 

[0181] The 5-ethyl-6-me%l-1-oxy-2-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-nicotinonitrile used above was pre- 
pared by the following reaction sequence: i) treatment of the 2-chloro-5-ethyl-6-methyl-nicotinonitrile [J. Med. Chem. 
(1 992), 35(21), 3784-91] with hydrogen peroxide in trifluoroacetic acid at reflux to yield the 2-chloro-5-ethyl-6-methyl-1- 
oxy-nicotinon'rtrile; ii) treatment of the 2-chloro-5-ethyl-6-methyl-1-oxy-nicotinonitrile in analogy to the procedure 
described in example 4 with the 2, 3,4,5-tetrahydro-1 H-benzo[d]azepine hydrochloride [J. Heterocycl. Chem. (1971), 
8(5), 779-83] in N,N-dimethylformamide in the presence of N-ethyl-N,N-diisopropylamine at room temperature to yield 

the 5-ethyl-6-methyl-1-oxy-2-(1,2,4,5-tetrahydro-benzo[c0azepin-3-yl)-nicotinonitrite as yellow solid; m.p. 162-166 °C; 
MS: [Mf = 307. 

Example 131 

3-(6-Ethoxv-2-methvl-5-nitro-DVrimidin -4-vn-7-fluoro-2.3.4.5-tetrahvdro-1H-benzoro1azepine 

[0182] From the 6-(7-fluoro-1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-2-methyl-5-nitro-3H-pyrimidin-4-one (example 
123) with iodoethane and potassium carbonate in N.N-dimethylformamide at room temperature as light yellow amor- 
phous solid; MS: [M+H] + = 347; see example 132. 

Example 132 

3-Ethvl-6-(7-fluoro-1.2. 4.5-tetrahydro-benzo 

[0183] In analogy to the procedure described in example 3 the 6-(7-fluoro-1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)- 
2-methyl-5-nitro-3H-pyrimidin-4-one (example 123) was treated with iodoethane in N,N-dimethylformamide in the pres- 
ence of potassium carbonate at room temperature to yield the 3-ethyl-6-(7-fluoro-1 ,2,4,5-tetrahydro-benzo[d]azepin-3- 
yl)-2-methyl-5-nitro-3H-pyrimidin-4-one as yellow oil; MS: [M+H] + = 347; and the 3-(6-ethoxy-2-methyl-5-nitro-pyrimi- 
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din^-yO-Z-fluoro-a^^.S-tetrahydro-IH-benzofdlazepine as light yellow amorphous solid; MS: [M+H] + = 347. 
Example 133 

1 -AIM-6-oxo-2-(2-Dhenoxv-ethvlamino)-4-( 1 .2.4.5-t etrahvdro-benzord1azepin-3-yn-1 .6-dihvdro-pyrimidine-5-carboni- 
trile 

[0184] A suspension of 0. 1 00 g (0.31 1 mmol) of the 1 -allyl-2-amino-6-oxo-4-(1 ,2 ( 4,5-tetrahydro-benzo[d]azepin-3- 
yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile (example 1 09), 0.0738 g (0.367 mmol) of 2-phenoxyethyl bromide and 0.0887 
g (0.662 mmol) of potassium carbonate in 1.0 ml of N,N-dimethylformamide was stirred at room temperature for 48 
hours. The reaction mixture was then poured into 30 ml of ice-water, acidified with 1 N hydrogen chloride and extracted 
3 times with 50 ml of ethylacetate. The combined ethylacetate phases were dried over magnesium sulfate and evapo- 
rated under reduced pressure. The residue was chromatographed on silica gel using a 1 :1 v/v mixture of dichlorometh- 
ane and ethylacetate as eluent and then crystallized from ether. There was thus obtained 0.063 g (0.143 mmol), 46 %, 
1 -allyl-6-oxo-2-(2-phenoxy-ethylamino)-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carboni- 
trile as colorless solid; m.p. 157-160 °C; MS: [M+H] + = 442. 

Example 134 

6-Oxo-2-(2-phenoxy-et hvlaminoM-n.2.4.5-tetrah^ 

[0185] 0.0065 g (0.283 mmol) of lithium borohydride were added to a suspension of 0.050 g (0.1 13 mmol) 1-allyl- 
6-oxo-2-(2-phenoxy-ethylamino)-4-(1,2,4,5-teta^ 

(example 133), 0.0005 g (0.0023 mmol) of palladium(ll)acetate and 0.0012 g (0.0045 mmol) of triphenylphoshin in 2.0 
ml of tetrahydrofuran and the reaction mixture was stirred at room temperature for 1 hour. It was then treated with a few 
drops of acetone, poured into 30 ml of ice-water and extracted 3 times with 50 ml of ethylacetate. The combined ethyl- 
acetate phases were dried over magnesium sulfate and evaporated under reduced pressure. The residue formed was 
then chromatographed on silica gel using a 95:5 v/v mixture of dichloromethane and methanol as eluent and crystal- 
lized from ethylacetate/ether. There was thus obtained 0.028 g (0.070 mmol), 62 %, 6-oxo-2-(2-phenoxy-ethylamino)- 

4-(1,2,4,5«tetrahydro-benzo[d]azepin-3-ylH as beige solid; m.p. >200 °C; MS: 

[M+Hf = 402. 

Example 135 

4-AIMoxv-2-dialMamino-6-n.2.4.5-tetrahv 

[0186] In analogy to the procedure described in example 3 the 2-amino-6-oxo-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile [example 1 3 b)] was treated with 3-bromo-1 -propene in N,N- 
dimethylformamide in the presence of potassium carbonate to yield the 4-allyloxy-2-diallylamino-6-(1 f 2 f 4,5-tetrahydro- 
benzo{dJazepin-3-yl)-pyrimidine-5-caroonitrile as colorless solid; m.p. 125.9-130.0 °C; MS: [M+H] + = 402. 

Example 136 

(S)-1 -(2,2-DimethvK 1 .3ldioxolan^4-vlmethyn-2-methvl-6-oxo-4-(1 .2.4.5-tetrahydro-benzo[d1azepin-3-vl)-1 .6-dihvdro- 
pyrimidine-5-carbonitrile 

[0187] From the 2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile 
(example 17) with (R)-(-)-2,2-dimethyl-4-(hydroxymethyl)-1,3-dioxolane-p-toluene-sulfonate and potassium carbonate 
in N,N-dimethylformamide at room temperature as colorless solid; m.p. 166.2-168.3 °C; MS: [M+H] + = 395; see exam- 
ple 137. 

Example 137 

(R)-4-(2.2-Dimethvl-H.3)dioxolan-4^ 
bonitrile 

[0188] In analogy to the procedure described in example 3 the 2-methyl-6-oxo-4-(1,2,4,5-tetrahydro- 
benzo[d}azepin-3-yl)-1,6-dihydro-pyrimidine-5-cart)onitrile (example 17) was treated with the (R)-(-)-2,2-dimethyl-4- 
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(hydroxymethyl)-l ,3-dioxolane-p-toluene-sulfonate in N,N-dimethylformamide in the presence of potassium carbonate 
to yield the (R)-4-(2,2-dimethyl-[1 ,3]dioxolan-4-ylmethoxy)-2-methyl-6-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimi- 
dine-5-carbonitrile as colorless solid; m. p. 109.8-1 1 1.5 °C; MS: [M+H] + = 395; and the (S)-1-(2,2-dimethyl-[1,3]dioxo- 
lan-4~ylmethyl)-2-methyl-6-oxo-4-(1,2A5-tetrahydro^ as 
colorless solid; m.p. 166.2-168.3 °C; MS: [M+H] + = 395. 

Example 138 

N-f1 -AHvl-5-cvano-6-oxo-4-(1 .2.4.5-tetrahydro-ben2o['d]azepin-3-vn-1 .6-dihvdro-pyrimidin-2-vn-formamide 

[01 89] From the 1 -allyl-2-amino-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbon- 
itrile (example 1 09) and potassium carbonate in N,N-dimethylformamide at 1 30 °C as yellow amorphous solid; MS: [M] + 
= 349; see example 1 39. 

Example 139 

2-Amino-6-oxo-1-f2q-propenyl-4-(1.2.4.5-te^^ 

[0190] Heating of the 1-al!yl-2-amino-6-oxo^-(1,2,4,5-tetra^ 

carbonitrile (example 109) in the presence of potassium carbonate in N,N-dimethyfformamide at 130°C yielded the N- 
[1 -allyl-5-cyano-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyr1midin-2-yl]-formamide as yellow 
amorphous solid; MS: [M]+ = 349; and the 2-amino-6-oxo-1-[Z]-propenyl-4-(1 t 2,4,5-tetrahydro-benzo[d]azepin-3-yl)- 
1 ,6-dihydro-pyrimidine-5-carbonitrile as colorless solid; m.p. >200 °C; MS: [M+H] + = 322. 

Example 140 

1- AlM-6-oxo-2-(3-phenoxy-propylaminoH-(1.2.4.5-te^^^ 
trile 

[0191] In analogy to the procedure described in example 133 the 1 -allyl-2-amino-6-oxo-4-(1 ,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile (example 1 09) was treated with the 3-phenoxypropyl bro- 
mide in N,N-dimethylformamide in the presence of potassium carbonate at room temperature to yield the 1-al{yM$-oxo- 

2- (3-phenoxy-propylamino)-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile as color- 
less solid; m.p. 1 57-1 59 °C; MS: [M+H] + = 456. 

Example 141 

6-Oxo-2-(3-phenoxv-propylamino)-4-n.2.4.5-tetrahydro-benzord1azepin-3-yn-1 .6-dihydro-pyrimidine-5-carbonitrile 

[0192] In analogy to the procedure described in example 134 the 1-allyl-6-oxo-2-(3-phenoxy-propylamino)-4- 
(1,2,4,5-tetrahydro-benzo[cqazepin-3-y0 (example 140) was treated with lithium 

borohydride, palladium(ll)acetate and triphenylphosphin in tetrahydrofuran to yield the 6-oxo-2-(3-phenoxy-pro- 
pylamino)-4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitrile as colorless solid; m.p. 175- 
180°C;MS:[M+HJ + = 416. 

Example 142 

4-Allyloxy-2-(3-phenoxy-propylamino)-6-(1. 2.4.5^ 

[0193] In analogy to the procedure described in example 133 the 4-allyloxy-2-amino-6-(1 > 2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidine-5-carbonrtrile (example 111) was treated with the 3-phenoxypropyl bromide in N,N- 
dimethylformamide in the presence of potassium carbonate at 130 °C to yield the 4-allyloxy-2-(3-phenoxy-pro- 
pylamino)-6-(1 f 2,4 ( 5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile as colorless amorphous solid; MS: 
[M+H] + = 456. 
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Example 143 

4-Allyloxv-6-M .2.4.5-tetrahvdro^ 

[0194] In analogy to the procedure described In example 133 the 4-allyloxy-2-amino-6-(1,2 I 4,5-tetrahydro- 

benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile (example 111) was treated with the 2,2,2-trifluoroethyl-trifluorometh- 

anesulfonate in N,N-dimethylformamide in the presence of sodium hydride at room temperature to yield the 4-allyloxy- 

6-(1 ,2 f 4,54etrahydro-benzo[d]azepin-3-yl)-2-(2,2,2^ as colorless amor- 
phous solid; MS: [M+H] + = 404. 

Example 144 

(Syi-(2.3-DihYdroxy-propvlV2-methYl^^ 
bonitrile 

[0195] In analogy to the procedure described In example 70 the (S)-1-(2,2-dimethyl-[1,3]dioxolan-4-ylmethyl)-2- 
methyl-6-oxo-4-(1 ,2 ,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile (example 1 36) was 
treated with 1 .5N hydrogen chloride in methanol at room temperature to yield the (S)-1 -(2,3-dihydroxy-propyl)-2-methyl- 
6-oxo-4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1,6-dihydro^yrimidine-5K:aibonitrile as colorless amorphous solid; 
MS: [M+Hf = 355. 

Example 145 

(R)-4-(2.3-Dihvdroxv-propoxy)-2-methy^ 

[0196] In analogy to the procedure described in example 70 the (R)-4-(2,2-dimethyl-[1 ,3]dioxolan-4-ylmethoxy)-2- 
methyl-6-(1 ,2 t 4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile (example 137) was treated with 1 .5N hydro- 
gen chloride in methanol at room temperature to yield the (R)-4-(2,3-dihydroxy-propoxy)-2-methyl-6"(1 f 2,4 t 5-tetrahy- 
dro-benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile as colorless amorphous solid; MS: [M+H] + = 355. 

Example 146 

1-AIM-2-(cvanomethvl-aminoV6-oxo-4-(1.^ 

[0197] In analogy to the procedure described in example 3 the 1-allyl-2-amino-6-oxo-4-(1,2,4,5-tetrahydro- 
benzo[dJazepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitrile (example 109) was treated with the bromoacetonitrile in 
N,N-dimethylformamide in the presence of sodium hydride at room temperature to yield the 1 -allyl-2-(cyanomethyl- 
amino)-6-oxo^-(1 I 2 l 4 p 5-tetrahydro-benzo[d]azepin-3-yl)«1,6-dihydro-pyrimidine-5K;arbonitrile as colorless solid; m.p. 
198-203 °C; MS: [M+H] + = 361. 

Example 147 

4-Amino>2-methvl-6-n.2.4.5-tetrahydro-benzo[Q^azepin-3-yl)^rimidine-5-carbonitrile 
[0198] 

a) In analogy to the procedure described in example 13 a) the [bis(methylthio)methylene]propanedinitrile was 
treated with the 2,3,4,5-tetrahydro-1H-benzo[d]azeplne hydrochloride [J. Heterocycl. Chem. (1971), 8(5) p 779-83] 
in dimethylsutfoxide in the presence of potassium carbonate at 80 °C to yield the 2-[methylsulfanyl-(1 ,2,4,5-tetrahy- 
dro-benzo[dJazepin-3-yl)-methylene]-malononitrile as a yellowish solid; m.p. 129-132.5 °C ; MS: [M+H] + = 270. 

b) In analogy to the procedure described in example 13 b) the 2-[methy!sulfanyl-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-methylene]-malononitrile was treated with the acetamidine hydrochloride and 1,8-diazabicy- 
clo[5.4.0]undec-7-ene in N.N-dimethytformamide at 100 C C to yield the 4-amino-2-methyl-6-(1,2,4 > 5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile as a light yellow solid; m.p. >200 °C; MS: [M+H] + = 280. 
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Example 148 



10 
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20 




[0199] In analogy to the procedure described in example 133 the 4-amino-2-methyl-6-(1,2,4,5-tetrahydro- 
benzo[dJazepin-3-yl)-pyrimidine-5-carbonitrile (example 147) was treated with the 2,2,2-trifluoroethyl-trifluorometh- 
anesulfonate in N,N-dimethytformamide in the presence of sodium hydride at 60°C to yield the 2-methyl-4-(1 ,2,4,5-tet- 
rahydro-benzo[d]azepin-3-yl)-6-(2,2,2-trffluo^ as colorless amorphous solid- MS- 

[M+H] + = 362. 

Example 149 

4-Chloro-2-methytsutfa nYl-6-^ 

[0200] In analogy to the procedure described in example 46 a) the 4,6-dichloro-2-methylsulfanyl-pyrimidine-5-car- 
bonitrile [J. Heterocycl. Chem. (1971), 8, 445-453] was treated with the 2,3,4,5-tetrahydro-1H-benzo[d]azepine hydro- 
chloride [J. Heterocycl. Chem. (1971 ), 8(5), 779-83] in N,N-dimethylformamide in the presence of potassium carbonate 
at 50 °C to yield the 4<hloro-2-methyteulfanyl-6-<1,2A as 
colorless solid; m.p. 144-150 °C; MS: [M+H] + = 331. 

Example 150 



25 [0201 ] In analogy to the procedure described in example 99 the 3-[2-methyl-5-nitro-6-(2,2,2-trifluoro-ethoxy)-pyri- 
midin-4-yl]-2,3,4 f 5-tetrahydro-1H-benzo[d]azepine (example 1 19) was treated with the lithium-bis-(trimethylsilyl)amid 
and rnethyliodide in tetrahydrofuran between -70 °C and room temperature to yield the 3-[2-ethyl-5-nitro-6-(2,2,2-trif- 
luoro-ethoxy)-pyrimidin-4-yl]-2,3,4,5-tetrahydro-1 H-benzo[d]azepine as colorless oil; MS: [M+H] + = 397. 

30 Example 151 

1 -Alfyl-6^oxo-2-f (pyridin-3- ylmethyl)-ami no 1 -4- ( 1 .2.4.5-tetrahydro-benzo[d]azepin-3-vn-1 .6-dihvdro-ovrimidine-5-ca r- 
bonitrile 
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[0202] In analogy to the procedure described in example 133 the 1-allyl-2-amino-6-oxo-4-(1 f 2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile (example 109) was treated with the 3-(chloromethyl)pyridine 
hydrochloride and sodium hydride in N,N-dimethylformamide at room temperature to yield the 1 -allyl-6-oxo-2-[(pyridin- 
3-ylmethyl)-amino]-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonrtrile as yellowish solid- 
m.p, >200 °C; MS: [M+H] + = 41 3. 



Example 152 

i -Allyl-2-(2-ethoxv-ethvlamino^-6-oxo-4-n .2.4.5-tetrahydro-benzord)azepin-3-vn-1 .6-dihvdro-i 



iidine-5-carbonitrile 



[0203] In analogy to the procedure described in example 133 the 1-allyl-2-amino-6-oxo^-(1 t 2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitrile (example 109) was treated with the 2-ethoxyethyl meth- 
anesulfonate and potassium carbonate in N.N-dimethylformamide at 100 °C to yield the 1-allyl-2-(2-ethoxy-ethylamino)- 

6-oxo-4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitrile as yellowish amorphous solid- 
MS: [M+H] + = 394. 

Example 153 

2-(Cyanomethyl-amino)-6-oxo-4-(^ 

[0204] In analogy to the procedure described in example 134 the 1-allyl-2-(cyanomethyl-amino)-6-oxo-4-(1 2 4 5- 
tetrahydro-benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitrile (example 146) was treated with lithium borohy- 
dnde, palladium(ll)acetate and triphenylphoshin in tetrahydrofuran at room temperature to yield the 2-(cyanomethyl- 
amino)-6-oxo-4-(l,2,4,5-tetrahydro-be as broW nish solid; m.p. 
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>200 °C; MS: [M+H) + = 321. 



Example 154 



N-r5-cyano-1-ethyl -6-oxo-4-(^ 

[0205] A suspension of 0. 1 04 g (0.336 mmol) of 2-amino-1 -ethyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)- 
1,6-dihydro-pyrimidine-5-carbonltrile (example 30), 0.6 ml of ethylformiate and 0.093g (0.67 mmol) of potassium car- 
bonate in 1 .2 ml of N,N-dimethyfformamide was stirred at 120 °C for 30 hours. The reaction mixture was then poured 
into 30 ml of ice/1 N hydrogen chloride solution and filtered. The residue was chromatographed on silica gel using a 1 :1 
wV mixture of dichlorom ethane and ethylacetate as eluent and crystallized from ether. There was thus obtained 0.038 
g (0.113 mmol), 33.5 %, N-[5-<^ano-1-ethyl-6-oxo-4-(1,2,4,5-tetrahy^ 
yl]-formamide as colorless solid; m.p. >200 °C; MS: [M+Hf = 338. 

Example 155 

4-(2-Hydrox y-ethylamino)-2-me^^ 

[0206] In analogy to the procedure described in example 48 the 4-chloro-2-methylsulfanyl-6-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile (example 149) was treated with the ethanolamine in ethanol at 80 °C to 
yield the 4-(2-hydroxy-ethylamino)-2-methylsu^ 
trile as colorless foam; MS: [M+H] + = 356. 

Example 156 

4-(3-lmidazol-1- Y l-propvlamino)-2-me^ 

[0207] In analogy to the procedure described in example 48 the 4-chloro-2-methylsulfanyl-6-(1,2,4 t 5-tetrahydro- 

benzo[d]azepin-3-yl)-pyrimidine-5-caroonitrile (example 149) was treated with the 1 -(3-aminopropyl)-imidazole in diox- 

ane in the presence of potassium carbonate at 90 °C to yield the 4-(3-imidazol-1-yl-propylamino)-2-methylsulfanyl-6- 

(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile as colorless solid; m.p. 131.0-133.5 °C; MS* [M+H] + 
= 420. 



Example 157 

^^yjs^ 

chloride 



[0208] A solution of 0.160 g (0.41 mmol) of 4-(2-hydroxy-ethylamino)-2-methylsulfanyt-6-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidine-5-caroonitrile (example 1 55) and 0.5 ml (6.8 mmol) of thionyl chloride in 5.0 ml of chlo- 
roform was stirred at 90°C for 2 hours. The reaction mixture was then evaporated under reduced pressure, suspended 
in dichloromethane and the not soluble crystals filtered off. There was thus obtained 0.050 g (0.134 mmol), 33 %, of the 
5-methylsulfanyl-7-(1,2,4,5-te^ ^ dro _ 
chloride as yellow solid; m.p. >200 °C; MS: [M+H] + = 374. 

Example 158 

■ 

3-(2-Methvl-5-nitro-6-oxo-1.6-dihydro-p vrimidin-4-yl)-2.3.4.5-tetrahvdro-benzo[d]azepin-1-one 

[0209] In analogy to the procedure described in example 4 the 6-bromo-2-methyl-5-nitro-3H-pyrimidin-4-one (see 
example 66) was treated with the 2,3,4,5-tetrahydro-benzo[d]azepin-1-one hydrochloride (1:1) fj. Chem. Soc., Perkin 
Trans. 1 (1975), (7), 622-6] in N,N-dimethylformamide in the presence of N-aethyldiisopropylamine at room temperature 

to yield the 3-(2-methyl-5-nitro-6-oxc>-1,6-dihydro-pyrimidin-4-yl)-2,3 > 4 f 5-tetrahydro-benzo[a]azepin-1-one as light yel- 
low amorphous solid; MS: [M+H] + = 315. 
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Example 159 

fracl-6-(1-Hydro xy-1,2A5-tetra h y dr^^ 

[021 0] In analogy to the procedure described In example 4 the (6-bromo-2-methyl-5-nitro-3H-pyrimidin-4-one (see 
example 66) was treated with the [rac]-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-ol [J. Chem. Soa, Perkin Trans. 1 
(1975), (7), 622-6] in N ( N-dimethylformamide in the presence of N-aethyldiisopropylamine at room temperature to yield 
the [rac]-6-(1 -hydroxy- 1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-2-methyl-5-nitro-3H-pyrimidin-4-one as light yellow solid* 
m.p. >200 °C; MS: [M-H]" = 315. 

Example 160 

2-Methylsulfanyl-4-(3-pyridin-2-yl-pro^^ 

[021 1] In analogy to the procedure described in example 47 a) the 4-chloro-2-methylsulfanyI-6-(1 ,2,4,5-tetrahydro- 
ben2o[d]azepin-3-yl)-pyrimidine-5-carbonitrile (example 149) was treated with the 3-(3-pyridyl)-l-propanol in tetrahy- 
drofuran in the presence of sodium hydride at room temperature to yield the 2-methylsulfanyl-4-(3-pyridin-2-yl-pro- 
poxy)-6-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile as light brown oil; MS: [M+H] + = 432. 

Example 161 

2-Methylsgifanyl^ 

triie 

[0212] In analogy to the procedure described in example 47 a) the 4-chloro-2-methylsulfanyl-6-(1 ,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile (example 149) was treated with the 1-(2-hydroxyethyl)-2-pyrrolidone in 
tetrahydrofuran in the presence of sodium hydride at room temperature to yield the 2-methylsulfanyl-4-[2-(2-oxo-pyrro- 
lidin-1-yl)-ethoxy]-6-(1,2 p ^ as C0 | 0 rless solid* mp 126- 

128.5 °C; MS: [M+H]+ = 424. 

Example 162 

4-(4-MethYl-pe ntyloxv)-2-methv lsulfanv^^^ 

[0213] In analogy to the procedure described in example 47 a) the 4-chloro-2-methylsulfanyl-6-(1 ,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidine-5K;arbonitrile (example 149) was treated with the 4-methyl-1-pentanol in tetrahydro- 
furan in the presence of sodium hydride at room temperature to yield the 4-(4-methyl-pentyloxy)-2-methylsulfanyl-6- 
(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile as colorless oil; MS: [M+Hf = 397. 

Example 163 

2-Methyteulfanyl-4-(2-morphoN 

[0214] In analogy to the procedure described in example 47 a) the 4-chloro-2-methylsuifanyl-6-(1 ,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile (example 149) was treated with the 4-(2-hydroxyethyl)-morpholine in tet- 
rahydrofuran in the presence of sodium hydride at room temperature to yield the 2-methylsulfanyl-4-(2-morpholin^-yl- 
ethoxyJ-e-tl^^^-tetrahydro-benzotdJazepin-S-yO-pyrimidine-S-carbonitrile as colorless oil; MS: [M+Hf = 426. 

Example 164 

4-Amino-2-methvlsulfanvl-6-n.2.4.5-tetrahvdro-benzord1azepin-3-y|)-pyrimidine-5-caroon-rt 

[0215] In analogy to the procedure described in example 48 the 4-chloro-2-methylsulfanyl-6-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile (example 149) was treated with aqueous ammonia at room temperature 
to yield the 4-amino-2-methylsulfanyl-6-(1,2,4,5-te^^ as colorless 

solid; m.p. >200 °C; MS: [M+Hf = 312. 
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Example 165 

4-AfMoxY-2-methylsulfanYl-6-(1.24 

[021 6] In analogy to the procedure described in example 47 a) the 4^chloro-2-methylsulfanyl-6-(1 ,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidine-5<arbonitrile (example 149) was treated with the allylalkohol in tetrahydrofuran in the 
presence of sodium hydride at room temperature to yield the 4-allyloxy-2-methylsuffanyl-6-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile as colorless solid; m.p. 102.6-104.8 °C; MS: [M+H] + = 353. 

Example 166 

2-Methvlsulfanyl-4-M.2.4.5-tetrahydro 

[0217] In analogy to the procedure described in example 47 a) the 4-chloro-2-methyteutfanyl-6-(1 ,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile (example 149) was treated with the trifluoroethanol in tetrahydrofuran in 
the presence of sodium hydride at room temperature to yield the 2-methylsulfanyl-4-(1,2,4 l 5-tetrahydro- 
benzo[d]azepin-3-yl)-6-(2,2,2-trifluo as colorless solid; m.p. 107.9-110.5 °C; MS: 

[M+H] + = 395. 

Example 167 

2-Methvlsulfanvl-4-(2-moroholin-4-vl-ethvlam^ 

[0218] In analogy to the procedure described in example 48 the 4-chloro-2-methylsulfanyl-6-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile (example 149) was treated with the aminoethyl-morpholine in dioxane in 
the presence of potassium carbonate at 90 °C to yield the 2-methylsulfanyl-4-(2-morpholin-4-yl-ethylamino)-6-(1 ,2,4,5- 
tetrahydro-benzo[d}azepin-3-yl)-pyrimidine-5-carbonitrile as colorless amorphous solid; MS: [M+H] + = 425. 

Example 168 

4-(2-Methoxy-ethoxy)-2-methylsulfanyl-6-(1 .2.4.5-tetrahydro-benzo[d1azepin-3-yn-pyrtmidine-5-carbonitri»e 

[021 9] In analogy to the procedure described in example 47 a) the 4-chloro-2-methylsulfanyl-6-(1 ,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile (example 149) was treated with the diethylen-glycol-monomethylether in 
tetrahydrofuran in the presence of sodium hydride at room temperature to yield the 4-(2-methoxy^ethoxy)-2-methyIsul- 
fanyl-6-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile as colorless amorphous solid; MS: [M+H] + = 
371. 

Example 169 

[rac)-3-(6-Ethoxy-2-methvl-5-nttro^ 

[0220] From [rac]-6-(1 -hydroxy-1 ,2,4,5-tetrarydro-benzo[d]azepin-3-yl)-2-methyl-5-nitro-3H-pyrimidin-4-one 
(example 1 59) and iodoethane, potassium carbonate in N,N-dimethylformamide at room temperature as light yellow oil; 
MS: [M+Hf = 345; see example 1 70. 

Example 170 

frac]-3-Ethvl-6-(1-rydroxy-1.2.4^ 

[0221] In analogy to the procedure described in example 3 the [rac]-6-(1 -hydroxy-1 ,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-2-methyl-5-nitro-3H-pyrimidin-4-one (example 159) was treated with the iodoethane in N,N- 
dimethylformamide in the presence of potassium carbonate at room temperature to yield the [rac]-3-ethyl-6-(1-hydroxy- 
1,2,4,5-tetrahydro-benzo[cflazepin-3-yl)-2-methyl-5-nitro-3H-pyrimidin-4-one as yellow amorphous solid; MS: [M+H] + = 
345; and the [rac]-3-(6-ethoxy-2-methyl-5-nitro-pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[d]azepin-1-ol as light yel- 
low oil; MS: [M+H] + = 345. 
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Example 171 

4-Chloro-6-M.2.4.54etrahYdro-benzordfo^ 

[0222] In analogy to the procedure described in example 47 a) the 4-chloro-2-methanesulfonyl-6-(1 ,2,4,5-tetrahy- 
dro-benzo[d]azepin-3-yl)-pyrimidine-5-carbonitriIe was treated with the 2,2,2-trifluoroethanol in tetrahydrofuran in the 
presence of sodium hydride at room temperature to yield the 4-chloro-6-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-2- 
(2,2 > 2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile as colorless solid; m.p. 165-167 °C; MS: [M+H] + = 383. 

Preparation of the 4-chloro-2-methanesulfonyl-6-(1 ^,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrImidine-5-Carbon- 
itrile 

[0223] Oxidation of the 4-chloro-2-methylsulfanyl-6-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidine-5-carboni- 
trile (example 149) with m-chloroperbenzoic acid in dichloromethane at room temperature yielded the 4-chloro-2-meth- 
anesulfonyl-6-(1,2,4,5-tetrahydro-benzo[cQazepin-3-yl)-pyrimidine-5K:arDonitrile as colorless solid; MS: [M+H] + = 363. 

Example 172 

2-(3-Phenoxy-propoxv)-4-(1.2.4.5-tetrahydro-benzo[^ 

[0224] In analogy to the procedure described in example 47 a) the 2-methanesulfonyl-4-(1 l 2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-6-(2,2,2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile was treated with the 3-phenoxypropanol in tet- 
rahydrofuran in the presence of sodium hydride at room temperature to yield the 2-(3-phenoxy-propoxy)-4-(1,2,4,5-tet- 
rahydro-benzo[d]azepin-3-yl)-6-(2,2,2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile as colorless oil; MS: [M+H] + = 499. 

Preparation of the 2-methanesutfonyM-(1£,4,5-tetrahydro-benzo[d]az^^ 
mtdIne-5-carbon ftrile 

[0225] Oxidation of the 2-methylsulfanyl-4-(1,2,4 l 5-tetrahydro-benzo[cQazepin-3-yl)-6-(2,2,2-^ 
midine-5-carbonitrile (example 166) with m-chloroperbenzoic acid in dichloromethane at room temperature yielded the 
2-methanesutfonyl-4-(1,2,4,5-tetrahydro-benzo^ as 
colorless solid; m.p. 166-169 °C; MS: [M+H] + = 427. 

Example 173 

2-(3-Fyria1n-2-yl-propoxy)-4-(1.2.4.5-tetrah^ 
trile 



[0226] In analogy to the procedure described in example 47 a) the 2-methanesulfonyl-4-(1,2 > 4,5-tetrahydro- 
benzo[d]azepin-3-yl)-6-(2 > 2 p 2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile (example 172) was treated with the 3-(3-pyri- 
dyl)-1 -propanol in tetrahydrofuran in the presence of sodium hydride at room temperature to yield the 2-(3-pyridin-2-yl- 
propoxy)-4-(1 > 2,4,5-tetrahydro-benzo[d]azepin-3-yl)-6-(2,2,2-trifluoro-ethoxy)-pyrimidine-5-caro as colorless oil; 
MS: [M+H] + = 484. 

Example 174 

2-(3-Morpholin-4-vl-propvlamino)-4-(1^ 
carbonitrile 

[0227] In analogy to the procedure described in example 48 the 2-methanesulfonyl-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-6-(2,2,2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile (example 1 72) was treated with the 4-(3-amino- 
propyl)-morpholine in tetrahydrofuran at 50 °C to yield the 2-(3-morpholin-4-yl-propylamino)-4-(1 ,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-6-(2,2,2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile as colorless oil; MS: [M+H] + = 491 . 
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Example 175 



S-Methvlsulfanyl-7-n ,2,4,5^ 

[0228] 0.30 g (0.83 mmol) of 4-hydrazino-2-methylsulfanyl-6-(1 ^^.S-tetfahydro-benzotdJazepin-S-yO-pyrimidine-S- 
carbonitrile were suspended in 1.0 ml of triethyl orthoformiate and the reaction mixture was stirred at 1 10°C during 24 
hours. Subsequently, it was evaporated under reduced pressure and the residue obtained was purified by chromatog- 
raphy on silica gel using a 95:5 v/v mixture of dichloromethane and methanol as eluent to yield 0. 1 83 g (0.54 mmol) 66 
%, of the 5-methylsulfanyl-7-(1,2,4,5-tetrar^ as 
light brown solid; m.p. >200 °C; MS: [M] + = 336. 

Preparation of the 4-hydrazino-2-methylsulfanyl-6-(1 ,2,4,5-tetrahydro-benzo[d]a2epin-3-yl).pyrimidine-5-car- 
bonitrile 

[0229] The 4-chloro-2-methylsulfany!-6-(1 ^^.S-tetrahydro-benzotdJazepin-S-yO-pyrimidine-S-carbonitrile (exam 
pie 149) and hydrazine hydrate were heated in a mixture of dioxane and water at 100 °C to yield the 4-hydrazino-2- 

methylsulfanyl-6-(1 ^^.S-tetrahydro-benzotdJazepin-S-yO-pyrimidine-S^arbonitrile as orange solid; m.p.. >200 °C« MS- 
[M+H] + = 327. 



Example 1 76 

2-Methyl-4-(1 , 1 . 2 , g-tetrgf|uoro-ethoxy)-6-(1 , ? , 4 Metrahvdr o- he n zo rdlazeoin^ 

[0230] 3.0 ml of tetrafluoroethylene were condensed at -1 80 °C into a mixture of 0.20 g (0.71 mmol) of 2-methyl-6- 
0x0-4.(1, 2,4 f 5-tetrarvdro-benzo{d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitrile (example 17) and 0 037 g (0 86 
mmol) of sodium hydride dispersion (55% in mineral oil) in 2.0 ml of N.N-dimethylformamide and the reaction mixture 
was then heated in an autoclave at 1 20 °C for 1 6 hours. Subsequently, it was poured into 50 ml of an ice/1 N HCI mixture 
and extracted three times with 50 ml of dichloromethane. The combined organic phases were washed twice with 50 ml 
of water, dried over magnesium sulphate, evaporated under reduced pressure and dried in a high vacuum The thus 
obtained crude product was purified by chromatography on silica gel using a hexane/ethyl acetate mixture as eluent to 
yield 0.025 g (0.066 mmol), 9.3 %, of 2-methyl-4-(1,1,2,2-te^ 
yl)-pyrimidine-5-carbonitriIe as yellow amorphous solid; MS: [M+H] + = 381 . 

Example 177 

1 -Dimethylamino-2>methY)-6K>xo-4-( 1 ,2,4,5-tetrahvdro-ben2 Q f d) a 7 eoin-3-vn-1 ■6-dihvdro- P vrimidinR-5-carbonitri! e 

[0231] In analogy to the procedure described in example 1 7 the 2 and/or E 2^yano-3-methylsulfanyI-3-(1 2 4 5-tet- 
rahydro-benzo[dJazepin-3-yl)-acrylic acid ethyl ester [example 13 a)] was treated with the acetamide dimethylhydra- 
zone [J. Heterocycl. Chem. 1 8, 31 9 (1 981 )] and 1 ,8-diazabicyclo[5.4.0]undec-7-en in N.N-dimethylformamide at 1 00 °C 
to yield the 1 -dimethylamino-2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro^enzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5^car- 
bonitrile as colorless solid; m.p. 134.4-136.3 °C; MS: [Mf = 324. 

Example 178 

4-HMoro-2-methyl-6-f1.2A5-te^^ 

[0232] 3.0 ml of tetrafluoroethylene were condensed at -1 80 °C into a mixture of 0.40 g (1 .42 mmol) of 2-methyl-6- 
oxo-4-(1,2,4,5-tetrarydro-ben (example 17) and 0 296 g (2 14 

mmol) of potassium carbonate in 3.0 ml of N.N-dimethylformamide and the reaction mixture was then heated in an 
autoclave at 10O°C for 72 hours. Subsequently, it was poured into 50 ml of an ice/1 N HCI mixture and extracted three 
times with 50 ml of dichloromethane. The combined organic phases were washed twice with 50 ml of water dried over 
magnesium sulphate, evaporated under reduced pressure and dried in a high vacuum. The thus obtained crude product 
was purified by chromatography on silica gel using dichloromethane as eluent to yield 0.097 g (0.034 mmol) 2 4 % of 

4-fluoro-2-methyl-6-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile as yellowish amorphous solid- 
MS: [M] + = 282. 
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2-Cydopropyl-4-(1.2.4.5-tetra^^ 

5 [0233} From the 2-cyclopropyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[cqazepin-3-yl)-^^ 

trile (example 18) and 2,2,2-trifluoroethyl trifluoromethanesulfonate in N,N-dimethylformamide in the presence of potas- 
sium carbonate as colorless solid; m.p. 1 16.5-1 18 °C; MS: [M+H] + = 389; see example 180. 

Example 180 

10 

2-Cvclopropvl-6-oxo-4-( 1 .2.4.5-tetrahvdro-benzofd1azeDin-3-vn-1 -(2.2.2-trifluoro-ethyl)-1 .6-dihydro-pyrimidine-5-car- 
bonttrile 

[0234] In analogy to the procedure described in example 3 the 2-cyclopropyl-6-oxo-4-(1,2,4,5-tetrahydro- 
15 benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5<arbonitrile (example 1 8) was treated with the 2,2,2-trifluoroethyl trifluor- 
omethanesulfonate in N,N-dimethylformamide in the presence of potassium carbonate to yield the 2-cyclopropyl-6-oxo- 
4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-l -(2,2,2-trifluoro-ethyl)-1 ,6-dihydro-pyrimidine-5-carbonitrile as colorless 
solid; m.p. 1 76-1 79.5 °C; MS: [M+Hf = 389; and the 2-cyclopropyl-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-6-(2,2,2- 
trifluoro-ethoxy)-pyrimidine-5-carbonitrile as colorless solid; m.p. 1 1 6.5-1 18 °C; MS: [M+H] + = 389. 

20 

Example 181 

2-(2-Moroholin-4-vl-ethv1aminoV4- M.2A5-tetrahv^^ 
bonitrile 

25 

[0235] In analogy to the procedure described in' example 48 the 2-methanesulfonyl-4-(1,2,4 ( 5-tetrahydro- 
benzo[d]azepin-3-yl)-6-(2,2 f 2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile (example 172) was treated with the 2-morpho- 
lin-4-yl-ethylamine in tetrahydrofuran at 80 °C to yield the 2-(2-morpholin-4-yl-ethylamino)-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-6-(2,2,2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile as colorless amorphous solid; MS: [M+H] + = 
30 477. 

Example 182 

2-Oxo^-(1.2,4.5-tetrahvdro-benzofcnazepin-3-ylV6-(2.2.2-trffluoro-ethoxy)-1.2-dir^^^ 

35 

[0236] 0.050 g (0.1 2 mmol) of the 2-methanesulfonyl-4-(1 > 2,4,5-tetrahydro-benzo[d]azepin-3-yl)-6-(2,2 t 2-trifluoro- 
ethoxy)-pyrimidine-5-carbonitrile (example 1 72) were dissolved in 3.0 ml of dioxane, treated with 0.04 ml of 6M aqueous 
potassium hydroxide solution and the reaction mixture was stirred at 80 °C during 16 hours. Subsequently, it was evap- 
orated under reduced pressure, 50 ml of water were added and the mixture extracted three times with 50 ml of dichlo- 
40 romethane. The combined organic phases were washed twice with 50 ml of water, dried over magnesium sulphate, 
evaporated under reduced pressure and dried in a high vacuum. The residue obtained was crystallized from dichlom- 
ethane to yield 0.030 g (0.082 mmol), 69 %, of the 2-oxo-4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-6-(2,2,2-trifluoro- 
ethoxy)-1,2-dihydro-pyrimidine-5-carbonitrile as colorless solid; m.p. 196-198 °C; MS: [Mf = 365. 

45 Example 183 

. 6-Oxo-2-propvl-4-n.2A5-tetrahydro-^ 

[0237] From the 6-oxo-2-propyl-4-(1 t 2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile 
so (example 23) and 2,2,2-trifluoroethyl trifluoromethanesulfonate in N,N-dimethy tformamide in the presence of potassium 
carbonate as colorless solid; m.p. 165-167 °C; MS: [M+H] + = 391; see example 184. 

Example 184 

55 2-Prop^-n.2.4.5-tetra hvdro-benzofdtezepin-3^ 

[0238] In analogy to the procedure described in example 3 the 6-oxo-2-propyl-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile (example 23) was treated with the 2,2,2-trifluoroethyl trifluor- 
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omethanesulfonate in N,N-dimethylformamide in the presence of potassium carbonate at room temperature to yield the 
6-oxo-2-propyM-(1,2,4,5-tetrahydro-te^ 

as colorless solid; m.p. 165-167 °C; MS: [M+H] + = 391; and the 2-propyl-4-(1,2,4,5-tetrahydro-benzo[d]a2epin-3-yl)-6- 
(2 > 2 p 2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile as colorless solid; m.p. 104-106 °C; MS: [M+Hp = 391 . 

Example 185 

Trad-Acetic acid 3-( 1 -ethvl-2-methyl-5- nitro-6-oxo-1 .6-dihvdro-pyrimidin-4-yl)-2.3.4.5-tetrahvdro-1 H-benzoMazepin-l - 
yl ester 

[0239] Treatment of the [rac]-3-ethyl-6-(1 -hydroxy- 1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-2-methyl-5-nitro-3H- 
pyrimidin-4-one (example 170) with acetic anhydride and trietylamine in dichloromethane at room temperature yielded 
the [rac}-acetic add 3-(1 -e%l-2-methyl-5-nitro-6-oxo-1 ,6-dihydro-pyrimidin-4-yl)-2,3,4 J 5-tetrahydro-1 H- 
benzo[d]azepin-1 -yl ester as light yellow foam; MS: [M+H] + = 387. 

Example 186 

3-(3-Hydroxv-propvlV2-methvl-5^^ 

[0240] From the 2-methyl-5-nitro-6-(1 f 2 l 4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidin-4-ol (example 1) and 3- 
chloro-1-propanol, potassium iodide, potassium carbonate in N,N-dimethylformamide at 50 °C as yellow oil; MS: 
[M+H] + = 359; see example 187. 

Example 187 

3-r2-Methvl-5-nitro-6-( 1 .2.4.5-tetrahvdro-benzo[cnazepin-3-yh-pvrimidin-4-vloxv1-Dropan-1 -ol 

[0241] In analogy to the procedure described in example 3 the 2-methyl-5-nftro-6-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidin-4-ol (example 1) was treated with 3-chloro-1-propano1, potassium iodide and potassium 
carbonate in N,N-dimethylformamide at 50°C to yield the 3-[2-methyl-5-nitro-6-(1,2 ( 4,5-tetrahydro-benzo[d]azepin-3- 
yl)-pyrimidin-4-yloxy]-propan-1 -ol as yellow oil; MS: [M+H] + = 359; and the 3-(3-hydroxy-propyl)-2^nethyl-5-nitro-6- 
(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-3H-pyrimidin-4-one as yellow oil; MS: [M+H] + = 359. 

Example 188 

2-(2-Morpholin-4-vl-ethoxvM-(2-moro h^ 
carbonitrile 

[0242] In analogy to the procedure described in example 48 the 4-chloro-2-(2-morpholin-4-yl-ethoxy)-6-(1 ,2,4,5-tet- 
rahydro-benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile was treated with the 4-(2-aminoethyl)-morpholine in dioxane at 
80°C during 15 hours to yield the 2-(2-morpholin-4-yl-ethoxy)-4-(2-morpholin-4-yl-ethylamino)-6-(1,2 t 4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile as a orange amorphous solid; MS: [M+H] + = 508. 

Preparation of the 4-chloro-2-(2-morpholin-4-yl-ethoxy)-6-(1 ,2,4,5-tetrahydro-ben2o[d]azepin-3-yl)-pyrimidine- 
5-carbonitrile 

[0243] In analogy to the procedure described in example 47 a) the 4-chloro-2-methanesulfonyl-6-(1 ,2,4,5-tetrahy- 
dro-benzo[d]azepin-3-yl)-pyrimidine-5<jarbonitrile (example 1 71 ) was treated with 4-(2-hydroxyethyl)-morpholine in tet- 
rahydrofuran in the presence of sodium hydride at 40 °C to yield the 4-chloro-2-(2-morpholin-4-yl-ethoxy)-6-{1 ,2,4,5- 
tetrahydro-benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile as a colorless amorphous solid; MS: [M+H] + = 414. 

Example 189 

2-r2-(Pyridin-2-yloxv)-ethylaminoM 
carbonitrile 

[0244] In analogy to the procedure described in example 48 the 2-methanesulfonyl-4-(1 f 2,4,5-tetrahydro- 
benzo[d]azepin-3-yl}-6-(2,2,2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile (example 1 72) was treated with the 2-(pyridin- 
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2-y1oxy)-ethylamine in dioxan at 80 *C to yield the 2-[2-(pyridin-2-yioxy)-ethylamino]-4-(1 > 2 < 4,5-tetrahydro 
benzo[d]azepin-3-yl)-6-(2,2,2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile as amorphous colorless solid; MS: [M+H] + = 



Example 190 



2-(2-Hydroxy-etMaminoH-n^ 
trile 

[0245] In analogy to the procedure described in example 48 the 2-methanesulfonyl-4-(1,2A5-tetrahydro. 
benzo[d]azepin-3-yl)-6-(2,2,2-trifluoro-ethoxy)"pyrimidine-5^rbonitrile (example 172) was treated with the eth- 
anolamine in dioxan at 80 °C to yield the 2-(2-hydroxy-ethylamino)-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-6-(2,2 2- 
trifluoro-ethoxy)-pyrimidine-5-carbonitrile as colorless amorphous solid; MS: [M+H] + = 408. 

Example 191 



(3-lmidazol-l-Yl-prowlOTinoM-^ 

bonitrile * ' 



mmidine-5-car- 



[0246] In analogy to the procedure described in example 48 the 2-methanesulfonyU-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3 : yl)-6-(2,2,2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile (example 1 72) was treated with the 1 -(3-amino- 
propyO-imidazole in dioxan at 80 °C to yield the (3-imidazol-1-yl-propylamino)-4-(1,2,4,5-tetrahydro-benzo[d]azepin-3- 
yl)-6-(2,2,2-tnfluoro-ethoxy)-pyrimidine-5-carbonitrile as colorless amorphous solid; MS: [M+Hf = 472. 



Example 192 



5-Met 



iidine - 8-carbonitrile 



[0247] A supension of 0. 1 20 g (0.27 mmol) of the 4-amino-2-methy1sulfanyl-6-(1 ,2 t 4,5-tetrahydro-benzo[d]azepin- 
3-yl)-pyrimidine-5-carbonitrile (example 1 64) in 0.390 ml (2.7 mmol) of chloroacetaldehyde solution (45% in water) was 
stirred at 80 °C for 2 hours. The reaction mixture was then evaporated under reduced pressure, suspended in an ether 
and hexane mixture and the not soluble crystals filtered off. The residue obtained was further purified by chromatogra- 
phy on silica gel using a 95:5 v/v mixture of dichloromethane and methanol as eluent to yield 0.065 g (0.194 mmol) 

72.3 %, of the 5-methylsulfanyl-7-(1 > 2,4 l 5-tetrahydro-benzo[d]azepin-3-yl)-imidazo[1 > 2-c]pyrimicnne-8^ as 
amorphous light brown solid; MS: [M+H] + = 336. 

Example 193 



3-r2-Methvl-5-nitro-6-(3-phRi 



[0248] From the 2-methyl-5-nitro-6-(1 ,2,4,5-tetrahydro-benzo[dJazepin-3.yl)-pyrimidin-4K)l (example 1 ) with the 3- 
chloro-1 -phenyl-propane in N,N-dimethylformamide in the presence of potassium carbonate at 80 °C as liqht yellow oil- 
MS: [M+H] + = 419; see example 194. 



Example 194 



2 : Methyl-5-nttro-3-(3- phenyl-pr o pv ^ 

[0249] In analogy to the procedure described in example 3 the 2-methyl-5-nitro-6-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidin-4-ol (example 1) was treated with the 3-chloro-1 -phenyl-propane in N,N-dimethylforma- 
mide in the presence of potassium carbonate 80 °C to yield the 2-methyl-5-nitro-3-(3-phenyl-propyl)-6-(l ,2 4 5-tetrahy- 
dro-benzo[d]azepin-3-yl)-3H-pyrimidin-4-one as yellow oil; MS: [M+Hf = 419; and the 3-f2-methyl-5-nitro-6-(3-pheny^ 
propoxy)-pynmidin-4-yl]-2,3,4,5-tetrahydro-1 H-benzo[d]azepine as light yellow oil; MS: [M+H] + = 41 9 
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Example 195 

(2-Pyrrolidin-1-yl-ethvlamino^ 
bonitrile 

[0250] In analogy to the procedure described in example 48 the 2-methanesulfonyl-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-6-(2,2,2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile (example 172) was treated with the N-(2-ami- 
noethyl)-pyrrolidine in dioxan at 80 °C to yield the (2-pyrrolidin-1 -yl-ethyiamino)-4-(1 ,2,4 f 5-tetrahydro-benzo[d]a2epin-3- 
yl)-6-(2,2,2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile as light yellow amorphous solid; MS: [M+H] + = 461. 

Example 196 

2- Methyl-5 -nitro-3-(3-pvridin-3-vl-^ 

[0251] From the 2-methyl-5-nitro-6-(1 ^^.S-tetrahydro-benzotdJazepin-S-yO-pyrimidin^-ol (example 1 ) with the tol- 
uene-4-sulfonic acid 3-(3-pyridyl)-propy1 ester in N,N-dimethylformamide in the presence of potassium carbonate at 1 20 
°C as yellow oil; MS: [M+H] + = 420; see example 1 97. 

Example 1 97 

342-Methyl-5-nitro-6-(3widin-3-vl^ 

[0252] In analogy to the procedure described in example 3 the 2-methyl-5-nitro-6-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidin-4-ol (example 1 ) was treated with the toluene-4-sulfonic acid 3-(3-pyridyl)-propyl ester in 
N f N-dimethylformamide in the presence of potassium carbonate at 120°C to yield the 3-[2-methyl-5-nitro-6-(3-pyridin- 

3- yl-propoxy)-pyrimidin-4-yl]-2,3,4 l 5-tetrahydro-1 H-benzo[d]azepine as yellow oil; MS: [M+H] + = 420; and the 2-methyl- 

5-nitro-3-(3-pyridin-3-yl-propyl)-6-(1,2A as yellow oil; MS: 

[M+Hf = 420. 

Example 198 

3-(6-Chloro-2-methvl-5-nitro-Pvrimidin^-vh-2.3.4.5-tetrahvdro-1H-benzord1azepine 

[0253] 0.266 g (1 .25 mmol) of phosphorus pentachloride were added to a suspension of 0.30 g (1 .0 mmol) of the 
2-methyl-5-nitro-6-(1,2,4,54etrarydro-benzo[alazepin-3-yl)-pyrimidin-4-ol (example 1) in 0.66 g (5.0 mmol) of N-ethyld- 
iisopropylamine under argon at 0° C. Then, 0.63 g (4.0 mmol) of phosphorus oxychloride were added and the reaction 
mixture stirred at 100 °C for 3 h. It was then poured into 50 ml of an ice/water mixture and extracted three times with 
100 ml of dichloromethane. The combined organic phases were washed twice with 50 ml of water, dried over magne- 
sium sulphate, evaporated under reduced pressure and dried in a high vacuum. The thus obtained crude product was 
purified by chromatography on silica gel using a 1 :1 v/v mixture of hexane and ethyl acetate as eluent to yield 0.1 61 g 

(0.505 mmol), 50.5 %, of the 3-(6-chloro-2-methyl-5-nitro-pyrimidin-4-yl)-2,3,4,5-tetrahydro-1H-benzo[d]azepine as 
light brown solid; m.p. 161-165 °C; MS: [M+Hf = 319. 

Example 199 

1 -Hydroxy-2-methyl-6-oxo-4-( 1 ,g . 4,5-t etrahvdro-benzor c n aze p in-3-v n -1 .6-di h vdrQ-pyrimidine-5-carbonitrile 

[0254] A suspension of 0.30 g (1.07 mmol) of the 2-methyl-6-oxo-4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1,6- 
dihydro-pyrimidine-5-carbonitrile (example 17) in 1 0 ml of hexamethyldisilazane and 3.0 ml of trimethylchlorosilane was 
heated at reflux for 3 hours. The solution formed was then evaporated under reduced pressure. The residue was dis- 
solved in 10 ml of dichloromethane and treated with 0.93 g (2.14 mmol) of the oxodiperoxymolybdenum (pyridine) 
(HMPA) complex [J. Org. Chem. 43 (1978), 188-196] and the reaction mixture was stirred at room temperature for 20 
hours. Then, 0.63 g (2.14 mmol) of ethylenediamine-tetraacetic acid and 8.4 ml of 1N sodium hydroxide solution were 
added and stirring continued for 30 minutes. The aqueous phase was then adjusted to pH 7 with 1 N hydrogen chloride 
solution, and the reaction mixture extracted three times with 50 ml of dichloromethane. The combined organic phases 
were washed twice with 50 ml of water, dried over magnesium sulphate, evaporated under reduced pressure and dried 
in a high vacuum. The thus obtained crude product was crystallized from ether to yield 0.1 15 g (0.388 mmol), 36.3 %, 
of the 1 -hydroxy-2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile as 
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yellowish solid; m.p. 168.5-172 °C; MS: [M+H] + = 297. 

Example 200 

1- Amino^-methYl-B-oxo-^tl ^^.S-tetra h y dro-benzordlazepin-S-vh-l 6-dihvdro-pyrimidine-5-carbonitrile 

[0255] In analogy to the procedure described in example 3 the 2-methyl-6-oxo-4-(1,2,4,5-tetrahydro« 
benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitrile (example 17) was treated with the O-mesitylenesulfonylhy- 
droxylamine [Synthesis 1972, 140] in N,N-dimethylformamide in the presence of potassium carbonate at room temper- 
ature to yield the 1 -amino-2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydr^ 
carbonitrile as colorless solid; m.p. 137-142 °C; MS: [M+HJ+ s 296. 

Example 201 

2- (4-Ethyl-piperazin-1-yl)-4-(1^^ 

[0256] In analogy to the procedure described in example 48 the 2-methanesulfonyl-4-(1,2 > 4,5-tetrahydro- 
benzo[d]azepin-3-yl)-6-(2,2,2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile (example 172) was treated with the ethyl-piper- 
azine in dioxan at 80 °C to yield the 2-(4-ethy!-piperazin-1-yl)-4-(1,2A 
luoro-ethoxy)-pyrimidine-5-carbonitrile as light yellow amorphous solid; MS: [M+H] + = 461 . 

Example 202 

3- (3-lmidazol-1-vl-propvlV2-methYl-5^ 

[0257] A solution of 0.437 g (1 .0 mmol) of the methanesulfonic acid 3-[2-methyl-5-nitro-6-oxo-4-(1 ,2,4,5-tetrahydro- 

benzo[d]azepin-3-yl)-6H-pyrimidin-1-yl]-propyl ester [prepared from the 3-(3-hydroxy-propyl)-2-methyl-5-nitro-6- 

(1 ^^^-tetrahydro-benzotdJazepin-S-ylJ-SH-pyrimicnn^-one (example 186) and methanesulfonyl chlorideAriethylamine 

in dichloromethane, -70 °C to room temperature], 0.103 g (1.5 mmol) of imidiazole and 0.396 g (3.0 mmol) of N-ethyl- 

diisopropylamine in 10.0 ml N,N-dimethylformamide was stirred at 80 °C for 16 hours. The reaction mixture was then 

poured into 50 ml of an ice/water mixture and extracted three times with 60 ml of dichloromethane. The combined 

organic phases were washed twice with 50 ml of water, dried over magnesium sulphate, evaporated under reduced 

pressure and dried in a high vacuum. The thus obtained crude product was purified by chromatography on silica gel 

using a 10:0 to 9:1 v/v mixture of dichloromethane and methanol as eluent to yield 0.134 g (0.328 mmol), 33%, 3-(3- 

imidazol-1 -yl-propyl)-2-methyl-5-nitro-6-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-3H-pyrimidin-4-one as light yellow oil" 
MS: [M-H]" = 407. 

Example 203 

2-Methyl-3-(3-moroholin- 4-Yl-pre 

[0258] In analogy to the procedure described in example 202 the methanesulfonic acid 3-[2-methyl-5-nitro-6-oxo- 

4- (1 > 2,4,5-tetrahydro-benzo[d]azepin-3-yl)-6H-pyrimidin-1-yl]-propyl ester (example 202) was treated with the morpho- 
line (excess) at room temperature to yield the 2-methyl-3-(3-morpholin-4-yl-propyl)-5-nitro-6-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-3H-pyrimidin-4-one as light yellow amorphous solid; MS: [M+H] + = 428. 

Example 204 

2-Me%l-5-nitro-6-(1,2,4,5-tetrahv^^^ 

[0259] In analogy to the procedure described in example 202 the methanesulfonic acid 3-[2-methyl-5-nitro-6-oxo- 

4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-6H-pyrimidin-1-yl]-propyl ester (example 202) was treated with the 1,2,4-tri- 

azole and sodium hydride in N,N-dimethyIformamide at room temperature to yield the 2-methyl-5-nitro-6-(1,2,4,5-tet- 

rahydro-benzo[d]azepin-3-yl)-3-(3-[1,2,4]triazol-1-yl-propyl)-3H-pyrimidin-4-one as light yellow amorphous solid' MS* 
[M+H] + = 410. 
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Example 205 



3-[3-(2-(R)-l 
midin-4-one 



tetlwl-pvrrolidin-1-viypropv[1-2-^ 



w 



[0260] In analogy to the procedure described in example 202 the methanesulfonic acid 3-[2-methyl-5-nitro-6-oxo- 
4-(1 ^^.S-tetrahydro-benzotdJazepin-a-yO-SH-pyrimidin-l -yl]-propyl ester (example 202) was treated with the (R)-(-)-2- 
hydroxymetryl-pyrroiidine and N-ethyl-diisopropylamine in tetrahydrofuran at reflux to yield the 3-[3-(2-(R)-hydroxyme- 
thyl-pyrrolidin-1 -yl)-propyl)-2-methyl-5-nitro-6-(l ^^^-tetrahydro-benzoIdJazepin^-yO-SH-pyrimidin^-one as liqht yel- 
low oil; MS: [M+H] + = 442. 



Example 206 



3- r2-Methvl-5-nitro-6-(3-f1.2.4Jtr ^^ 

[0261 J In analogy to the procedure described in example 202 the methanesulfonic acid 3-[2-methyl-5-nitro-6- 
(1,2,4,5-tetrahydro-benzo[d]a2epin-3-yl)-pyrimidin-4-yloxy]-propyl ester [prepared from 3-[2-methyl-5-nitro-6-(l,2,4,5- 
tetrahydro-benzo[d]azepin-3-yl)-pyrimidin-4-yloxy]-propan-1-ol (example 187) and methanesulfonyl chloride/trWthyl- 
amine in dichloromethane, -70 °C to room temperature] was treated with the 1 ,2,4-triazole and N-ethyl-diisopro- 
20 pylamine in N,N-dimethylformamide at 50 °C to yield the 3-[2-methyl-5-nitro-6-(3-[1 ,2,4]triazol-1 -yl-propoxy)-pyrimidin- 

4- yl}-2A4,5-tetrahydro-1H-benzo[d]azepine as light yellow oil; MS: [M-H]' = 408. 

Example 207 



3-f6-(3-lmidazol-1- yl-propoxy)-2 -meth v l^^ 

[0262] In analogy to the procedure described in example 202 the methanesulfonic acid 3-[2-methyl-5-nitro-6- 
(I^^.S-tetrahydro-benzofdJazepin-S-yO-pyrimidin^-yloxyJ-propyl ester (example 206) was treated with the imidazole 
and N-ethyl-diisopropylamine in N,N-dimethylformamide at 50 °C to yield the 3-[6-(3-imidazol-1 -yl-propoxy)-2-methyl-5- 
nitro-pyrimidin-4-ylJ-2 t 3,4,5-tetrahydro-1 H-benzo[d]azepine as light yellow amorphous solid; MS: [M+Hf = 409. 

Example 208 



35 

[0263] In analogy to the procedure described in example 47 a) the 3-(6-chloro-2-methyl-5-nitro-pyrimidin-4-yl)- 
2,3,4,5-tetrahydro-1H-benzo[d]azepine (example 198) was treated with the 3-pyridin-2-yl-propanol in N,N-dimethyffor- 
mamide in the presence of sodium hydride at 50 °C to yield the 3-[2-methyl-5-nitro-6-(3-pyridin-2-yl-propoxy)-pyrimidin- 
4-ylh2,3,4,5-tetrahydro-1 H-benzo[d]azepine as light brown oil; MS: [M+Hf = 420. 

40 

Example 209 

3- f2-Methyl-5-nitro-6-(3-pyri^^^ 

45 [0264] In analogy to the procedure described in example 47 a) the 3-(6-chloro-2-methyl-5-nitro-pyrimidin-4-yl)- 
2,3,4,5-tetrahydro-1H-benzo[d]azepine (example 198) was treated with the 3-pyridin-4-yl-propanol in N.N-dimethylfor- 
mamide in the presence of sodium hydride at room temperature to yield the 3-[2-methyl-5-nitro-6-(3-pyridin-4-yl-pro- 
poxy)-pyrimidin-4-yl]-2,3,4,5-tetrahydro-1H-benzo[d]azepine as light brown oil; MS: [M+Hf = 420. 

so Example 210 

re-Methy | -5-nitro-6-fl , ?,4^ 

[0265] In analogy to the procedure described in example 48 the 3-(6-chloro-2-methyl-5-nitro-pyrimidin-4-yl)- 
55 2,3A5-tetrahydro-1H-benzo[djazepine (example 198) was treated with the 4-(3-aminopropyl)-morpholine (excess) at 
room temperature to yield the [2-methyl-5-nitro-6-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidin-4-yl]-(3-morpholin- 

4- yl-propyl)-amine as yellow oil; MS: [M+H] + = 427. 
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Example 211 

(3-lmidazol-1-vl-propvl)-[2-methyl-5-nitro-6^ 

[0266] In analogy to the procedure described in example 48 the 3-(6-chloro-2-methyl-5-nitro-pyrimidin-4-yl)- 
2,3,4,5-tetrahydro-1H-benzo[d]azepine (example 198) was treated with the 1 -(3-aminopropyl)-imidazole (excess) at 
room temperature to yield the (3-imidazol-1-yl-propyl)-[2-methyl-5-nitro*6-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyri- 
midin-4-yl]-amine as yellow oil; MS: [M+H} + = 408. . 

Example 212 

4-[2-Methvl-5-nitro-6-( 1 .2.4.5-tetrahydro-benzofd1azepin-3-vlVpyrimidin-4-ylamino1>butan-1 -ol 

[0267] In analogy to the procedure described in example 48 the 3-(6-chloro-2-methyl-5-nitro-pyrimidin-4-yl)- 
2,3,4 f 5-tetrahydro-1H-benzo[d]azepine (example 198) was treated with the 4-amino-1-butanol (excess) at room tem- 
perature to yield the 4-[2-methyl-5-nrtro-6-(1 p 2,4,5-tetrahydro-b^ as 
light yellow oil; MS: [M-H]' = 370. 

Example 213 

3- [ 2-Methyl-5-nitro-6-(1 t 2,4,5-tetrahydro-b e 

[0268] In analogy to the procedure described in example 48 the 3-(6-chloro-2-methyl-5-nitro-pyrimidin-4-yl)- 
2,3,4,5-tetrahydro-1H-benzq[d]azepine (example 198) was treated with the 3-amino-1 -propanol (excess) at room tem- 
perature to yield the 3-[2-methyl-5-nitro-6-(1,2,4,5-tetrah as 
light yellow solid; m.p. 1 04-1 08 °C; MS: [M-H]" = 356. 

Example 214 

2-MethyH-methylamino-6K)xo-4-(1.2.4.54efrahydro 

[0269] From the 1 -amino-2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-car- 
bonitrile (example 200) and methyl iodide, potassium carbonate in N,N-dimethylformamide as colorless solid; m.p. > 
200 °C; MS: [M+Hf = 31 0; see example 215. 

Example 215 

[5-Cyano-2-methyl-6-oxo^4-(1 .2.4.5-tetrahydro-benzo[d]azepin-3-yl)-6H-pyrimidin-1 -yl]-methvl-carbamic acid methyl 
ester 

[0270] A solution of 0.1 1 0 g (0.37 mmol) of the 1 -amino-2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yi)- 
1,6-dihydro-pyrimidine-5-carbonitrile (example 200), 0.1 12 ml (4.8 mmol) of methyl iodide and 0.162 g (1 .17 mmol) of 
potassium carbonate in 1 .0 ml of N,N-dimethylformamide was stirred at room temperature for 60 hours. The reaction 
mixture was then poured into 25 ml of an ice/Water mixture and extracted three times with 50 ml of ethyl acetate. The 
combined organic phases were washed twice with 50 ml of water, dried over magnesium sulphate, evaporated under 
reduced pressure and dried in a high vacuum. The thus obtained crude product was purified by chromatography on sil- 
ica gel using a 1:1 v/v mixture of hexane and ethyl acetate as eluent to yield 0.034 g (0.094 mmol), 25%, of the [5- 
cyano-2-methyl-6-oxo-4-(1 ,2,4,5-tetrariydro-benzo[d]azepin-3-yl)-6H-pyrimidin-1-yl]-methyl-carbamic acid methyl ester 
as colorless solid; m.p. 120-122.5 °C; MS: [M+H] + = 368; and 0.008 g (0.026 mmol), 7%, of the 2-methyl-1-methyl- 
amino-6-oxo-4-(1,2,4,5-tetrahydro-benzo[cnazepin-3-yl)-1,6-cfihydro-pyrimidine-5-carbonitri colorless solid; m.p. > 
200°C;MS:[M+H] + = 310. 

Example 216 

[5-Cyano-2-methyl-6-oxo-4-(1 .2.4.5-tetrahydro-benzo[d]azepin-3-vl)-6H-pyrimidin-1-yl]-ethyl-carbamic acid ethyl ester 

[0271] In analogy to the procedure described in example 215 the 1-amino-2-methyl-6-oxo-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitrile (example 200) was treated with the iodoethane in N,N- 
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dimethylformamide in the presence of potassium carbonate at room temperature to yield the [5-cyano-2-methyl-6-oxo- 

4-(1 > 2 l 4 f 5-tetrahydro-benzo[d]a2epin-3-yI)-6H-pyrimidin-1-yl]-ethyl-carbamic acid ethyl ester as colorless amorphous 
solid; MS: [M+Hf = 396. 

Example 217 

r5-Cyano-2-methyi-6-oxo^-(1^ tert-butylester 

[0272] 4.2 mg (0.034 mmol) of 4-dimethylamino pyridine were added to a solution of 0.1 00 g (0.34 mmol) of the 1 - 
amino-2-methyl-6-oxo-4-(1 ^AS-tetrahydro-benzofdJazepin-S-yO-l ,6-dihydro-pyrimidine-5-carbonitrile (example 200) 
and 0. 1 41 mg (0.65 mmol) of di-tert-butyldicarbonate in 1 .5 ml of dichloromethane and the reaction mixture was stirred 
at room temperature for 16 hours. It was then evaporated under reduced pressure and dried in a high vacuum. The thus 
obtained crude product was purified by chromatography on silica gel using a 9:1 v/v mixture of dichloromethane and 
diethyl ether as eluent to yield 0.074 g (0.015 mmol), 44%, of the [5Hcyano-2-methyl-6-oxo-4-( 1,2,4, 5-tetrahydro- 
benzo[d]azepin-3-yi)-6H-pyrimidin-1 -yl]-dicarbamic acid tert-butylester as colorless solid; m.p. 1 48-1 50 °C; MS: [M+H] + 
= 496. 

Example 218 

r5-Cvano-2-methyl-6-oxo-4-n .2.4.5-tetrahvdro-be nzofd1azepin-3-vn-6H-pyrimidin-1-yl]-carbamic acid tert-butyl ester 

[0273] 670 mg (1.35 mmol) of the [5-cyano-2-me%l-6-oxo-4-(1,2,4,5-tetrarydro-benzo[d]azepin-3-yl)-6H-pyriml- 
din-1 -yl]-dicarbamic acid tert-butylester (example 21 7) and 3.5 g silica gel were suspended in 1 0 ml of dichloromethane 
and slurry stirred for 16 hours. It was then transferred on a silica gel chromatography column and the desired product 
eluted with a 9:1 v/v mixture of dichloromethane and diethyl ether yielding 0.395 g (1 .0 mmol), 74%, of the [5-cyano-2- 

methyl-e-oxo^-fl^^.S-tetrahydro-benzotdJazepin-S^O-eH-pyrimidin-l-yll-carbamic acid tert-butyl ester as colorless 
solid; m.p. 1 50-1 52 °C; MS: [M+H] + = 396. 

Example 219 

2-(2-PYridin-3-vl-ethvlamino)-4-(1.2A 
itrile 

[0274] In analogy to the procedure described in example 48 the 2-m ethanesulfonyl-4-( 1,2,4, 5-tetrahydro- 
benzo[d]azepin-3-yl)-6-(2,2,2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile (example 172) was treated with the 2-pyridin-3- 
yl-ethylamine in dioxan at 80 °C to yield the 2-(2-pyridin-3-yl-ethylamino)-4-(1,2A 
(2,2,2-trifluoro-ethoxy)-pyrimidine-5-carbonitriIe as light yellow amorphous solid; MS: [M+H] + = 469. 

Example 220 

2-Methvl-6-oxo-4^n.2.4.5-tetrahvdro-benz 
trile 



[0275] In analogy to the procedure described in example 3 the 1 -hydroxy-2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitrile (example 199) was treated with the 2,2,2-trifluoroethyl trif- 
luoromethanesulfonate in N,N -dimethylformamide in the presence of potassium carbonate to yield the 2-methyl-6-oxo- 
4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 -(2,2,2-trif luoro-ethoxy)-1 ,6-dihydro-pyrimidine-5-carbon itrile as colorless 
solid; m.p. >200 °C; MS: [M+H] + = 379. 

Example 221 

1-{3-[2-Methyl-5-nttro-6-( 1 , 2 , 4 . 5^ 

[0276] In analogy to the procedure described in example 48 the 3-(6-chloro-2-methyl-5-nitro-pyrimidin-4-yl)- 
2,3,4,5-tetrahydro-1H-benzo[d]azepine (example 198) was treated with the 1-(3-aminopropyl)-2-pyrrolidinone in tet- 
rahydrofuran at room temperature to yield the H3-[2-methyl-5-nitro-6-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimi- 
din-4-ylamino]-propyl)-pyrrolidin-2-one as light yellow oil; MS: [M+H] + = 425. 
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Example 222 

3- f3-(3-(RlHvdroxv-pvrrolidin-^^ 
one 

[0277] In analogy to the procedure described in example 202 the methanesulfonic acid 3-[2-methyl-5-nitro-6-oxo- 

4- (1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-6H-pyrimidin-1-yl]-propyl ester (example 202) was treated with the (R)-3- 
hydroxypyrrolidine and N-ethyldiisopropyl amine in tetrahydrofuran between room temperature and reflux to yield the 3- 
[3-(3-(R)-hydroxy-pyrrolidin-1-yl)-pro^^ 

one as light yellow oil; MS: [M+Hf = 428. 

Example 223 

N'-fS-Cvano^-metrwI-e-oxo^-M^ acid 
tert-butvl ester 

[0278] In analogy to the procedure described in example 3 the 2Hnethyl-6-oxo-4-(1,2 f 4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitrile (example 17) was treated with a mixture of the O-mesityle- 
nesulfonylhydroxylamine [Synthesis 1972, 140] and the t-buty! N-mesrtylenesulfonyloxycarbamate [Synthesis 1972, 
140] in N,N-dimethylformamide in the presence of potassium carbonate at room temperature to yield beside the 1- 
amino-2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile (example 200) 
the N'-[5-cyano-2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-6H-pyrimidin-1 -yl]-hydrazinecarboxylic acid 
tert-butyl ester as colorless solid; m.p. 1 70-1 71 .5 °C; MS: [M+H] + = 41 1 . 

Example 224 

1 - Methoxv-2-metrM-6-o xo-4-n .2.4.5-tet^ 

[0279] In analogy to the procedure described in example 3 the 1-hydroxy-2-methyl-6-oxo-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitriIe (example 199) was treated with the methly iodide in N,N- 
dimethylformamide in the presence of potassium carbonate to yield the 1-methoxy-2-methyl-6-oxo-4-(1,2,4,5-tetrahy- 
dro-benzo[d]a^epin-3-yl)M,6-dihydro-pyrimidine-5^arbonitrile as colorless solid; m.p. 144-145 °C; MS: [M] + = 310. 

Example 225 

1 -Ethoxy-2 -methyl-6-oxo-4-<1 .2.4.5-tetrahydro-benzo[d1azepin-3-yl)-1 .6-dihydro-pyrimidine-5-carbonitrile 

[0280] In analogy to the procedure described in example 3 the 1 -hydroxy-2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1 f 6-dihydro-pyrimidine-5-carbonitrile (example 199) was treated with the ethyl iodide in N,N- 
dimethylformamide in the presence of potassium carbonate at room temperature to yield the 1 -ethoxy-2-methyl-6-oxo- 
4-(1,2 > 4,5-tetrahydro-benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitrile as colorless solid; m.p. 149-152 °C; 
MS: [Mf = 324. 

Example 226 

2- Methvl-6-oxo-1 -propoxv-4-(1 .2.4.5-tetrahvdro-benzofd1azepin-3-yn-1 .6-dihydro-pyrimidine-5-carbonitrile 

[0281] In analogy to the procedure described in example 3 the 1 -hydroxy-2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitrile (example 199) was treated with n-propyl iodide in N,N- 
dimethylformamide in the presence of potassium carbonate at room temperature to yield the 2-methyl-6-oxo-1 -propoxy- 
4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1,6-dihydro-pyrimicfine-5<arbonitrile as colorless solid; m.p. 132.5-134 °C; 
MS: [M] + = 338. 

Example 227 

4-Methoxv-2-methvl-6-M. 2.4.5-tefrahv 

[0282] In analogy to the procedure described in example 3 the 2-methyl-6-oxo-4-(1,2,4 f 5-tetrahydro- 
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benzo[d]azepin-3-yl)-1 ,6-dlhydro-pyrimidine-5-cart)onitrile (example 17) was treated with methyl iodide in N,N-dimeth 
ylformamide in the presence of potassium carbonate to yield the beside the 1 t 2-dimethyl-6-oxo-4-(1,2,4,5-tetrahydro« 
benzo[d]azepin-3-ylV1 f 6-dihydro-pyrimidine-5-caroonttrile (example 26) the 4-methoxy-2-methyl-6-(1,2,4,5-tetrahydro« 
benzo[d]azepin-3-yl)-pyrimidine-5-caroonitrile as colorless amorphous solid; MS: [M] + = 294. 

Example 228 

2-MethyM-propoxy^-n ,2.4.5-tetra^ 

[0283] From the 2-methyl"6-oxo-4-(1 l 2,4 l 5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5<arbonitrile 
(example 1 7) with n-propyl iodide in N,N-dimethylformamide in the presence of potassium carbonate as colorless amor- 
phous solid; MS:.[M+H] + = 323; see example 229. 

Example 229 

2- Me%l^xo-1-propyW^ 

[0284] In analogy to the procedure described in example 3 the 2-methyl-6-oxo-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5^rbonitrile (example 1 7) was treated with n-propyl iodide in N,Nl-dimeth- 
ylformamide in the presence of potassium carbonate to yield the 2-methyl-6-oxo-1-propyl-4-(1,2,4,5-tetrahydro- 
benzotd]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitrile as colorless amorphous solid; MS: [M+H) + = 323; and the 2- 
metryW-propoxy-e-O^AS-tetral^ as co iorless amorphous solid- 

MS: [M+H] + = 323. 

Example 230 

(1 ,2-Diamino-6-oxo-4-f 1 lAS-tetrahvdro-benzordlazeoin-S -vn-l .6-dihvdrQ-Dvrimidine-5>carbonitrite 

[0285] In analogy to the procedure described in example 3 the 2-amino-6-oxo-4-(1,2 l 4 ) 5-tetrahydro- 
benzotd]azepin-3-yl)-1,6-dihydro-pyrimidine-5^rbonitrile (example 13) was treated with the O-mesitylenesulfonylhy- 
droxylamine [Synthesis 1972, 140] in N,N-dimethylformamide in the presence of potassium carbonate at room temper- 
ature to yield the (1,2-diamino-6-oxo-4-(1,2A5-tetrahydrc-b^ 
as colorless solid; m.p. >200 °C; MS: [M+Hf = 297. 

Example 231 

3- {6^4-(tert-ButYl-dimethyl-s ^ 



[0286] From the 2-methyl-5-nitro-6-(1,2,4,6-tetrahydro-benzo[d]azepin-3-yl)-pyri (example 1) and the 

tert.-butyl(4<hlorobutoxy)dimethylsilane in N,N-dimethylformamide in the presence of potassium carbonate at 120 °C 
as light yellow oil; MS: [M-C 4 H 9 ] + = 429; see example 232. 

Example 232 

3-f4-(tert-Butyl-di methyl-silanyloxv) ^ ^ 
one 

[0287] In analogy to the procedure described in example 3 the 2-methyl-5-nitro-6-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidin-4-ol (example 1) was treated with the tert.-butyl(4^chlorobutoxy)dimethylsilane in N,N- 
dimethylformamide in the presence of potassium carbonate at 120°C to yield the 3-[4-(tert-butyl-dimethyl-silanyloxy)- 
butyl]-2-methyl-5-nitro-6-(1,2 f 4 ( 5-tetrahydro-benzo[d]azepin-3-yl)-3H-pyrimidin-4-one as light yellow oil; MS: [M-C 4 H 9 ] + 
= 429; and the 3-{6-[4-(tert-butyWimethyl-silanyloxy)-butoxy]-2-methyl-5-nitro-pyrimidin-4 
benzo[d]azepine as light yellow oil; MS: [M-C 4 H 9 ]+ = 429. 
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Example 233 

4-[2-Methvl-5-nitro-6-(1.2A5-tetrahvdro-benzof^ 

[0288] A solution of 4.01 g (8.23 mmol) of the 3-{6^4-(tert-butyl-dimethyl-silany!oxy)-butoxy]-2-methyl-5-nitro-pyri- 
midin-4-yl}-2,3,4,5-tetrahydro-1 H-benzo[d]azepine (example 231 ) in 45 ml of a 2:1 v/v mixture of acetonitrile and dichlo- 
romethane was treated with stirring with 5.2 ml of hydrogen fluoride solution (40% in water) and the reaction mixture 
was stirred at room temperature for 1 hour. It was then poured into 150 ml of an ice/water mixture and extracted three 
times with 150 ml of dichloromethane. The combined organic phases were washed twice with 50 ml of water, dried over 
magnesium sulphate, evaporated under reduced pressure and dried in a high vacuum. The thus obtained crude product 
was purified by chromatography on silica gel using a 9:1 to 1 :1 v/v mixture of hexane and ethyl acetate as eiuent to yield 
2.18 g (5.85 mmol), 71%, of the 4-[2-methyI-5-nitro-6-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidin-4-yloxy]- 
butan-1-ol as yellow oil; MS: [M+H] + = 373. 

Example 234 

3-(4-HYdro xy-butYl)-2-metryl-5-nrt 

[0289] In analogy to the procedure described in example 233 the 3-[4-(tert-butyi-dimethyl-silanyloxy)-butyl]-2- 
metryl-5-nitro-6-(1,2,4,5-tetrahydro (example 232) was treated with a hydro- 

gen fluoride solution (40% in water) in a 2:1 v/v mixture of acetonitrile and dichloromethane at room temperature to yield 

the 3«(4-hydroxy-butyl)-2-methyl-5-nitro-6-(1,2A as yellow oil; 

[M+H] + = 373. 

Example 235 

Methanesul fonic acid 4-f2-methvl-5-nitro-6-n .2.4.5-tetrahvdro-benzo[d1azeDin-3-ylVpyrimidin-4-vloxv1-butvl ester 
[0290] Treatment of the 4-[2-metriyl«5-nitro-6-(1,2,4,5-tet^ 

ol (example 233) with methanesulfonyl chloride in dichloromethane (-70 °C to room temperature) gave the methanesul- 
fonic acid 4-[2-methyl i 5-nitro-6-(1,2,4 f 5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidin-4-yloxy]-butyl ester as yellow amor- 
phous solid; [M + H] + = 451 . 

Example 236 

Methanesulfonic acid 4-[2-methyl-5-nitro-6-oxo-4-(1 .2.4.5-tetrahydro-benzo[cr[azepin-3-yl)-6H-pvrimidin-1 -yl]-butyl 
ester 

[0291] Treatment of the 3-(4-hydroxy-butyl)-2-methyl-5-nitro-6-^ 

din-4-one (example 234) with methanesulfonyl chloride in dichloromethane (-70 °C to room temperature) gave the 
methanesulfonic acid 4-[2-methyl-5-nitro-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-6H-pyrimidin-1 -yl]- butyl 
ester as yellow amorphous solid; [M+H] + = 451 . 

Example 237 

343-Nitro-2-n.2.4.5-tetrahYdro-benzo^ 
pj 

[0292] In analogy to the procedure described in example 4 the trifluoro-methanesulfonic acid 4-(3-hydroxy-pro- 
pylamino)-3-nitro-6 t 7,8,9-tetrahydro-5H-cyclohepta[b]pyridin-2-yl ester was treated with the 2,3,4, 5-tetrahydro-1H- 
benzo[d]azepine hydrochloride [J. HeterocycL Chem. (1971), 8(5), 779-83] in N,N-dimethylformamide in the presence 
of N-ethyI-N,N-diisopropy!amine at room temperature to yield the 3-[3-nitro-2-( 1,2,4, 5-tetrahydro-benzo[d]azepin -3-yl)- 
6,7,8,9-tetrahydro-5H-cyclohepta[b]pyridin-4-ylamino]-propan-1-ol as yellow oil; MS: [M+H] + = 41 1. 

Preparation of the trifluoro-methanesulfonic acid 4-(3-hydroxy-propylamino)-3-n'rtro-6 ) 7,8,9-tetrahydro-5H- 
cyclohepta[b]pyridin-2-yl ester 

[0293] The trifluoro-methanesulfonic acid 4-(3-hydroxy-propylamino)-3-nitro-6,7,8,9-tetrahydro-5H- 
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cyclohepta[b]pyridin-2-yl ester used above was prepared by the following reaction sequence: i) treatment of the 3-nitro- 
e./.S^-tetrahydro-SH-cycloheptafblpyridine^^-diol [US 5352784 A (1994)] with trifluoromethanesulfonic anhydride 
and triethylamine in dichioromethane at 3 °C gave the trifluoro-methanesulfonic acid 3-nitro-2-trifluoromethanesulfony- 
loxy-6,7,8,9-tetrahydro-5H-cyclohepta[b]pyridin-4-yl ester; ii) treatment of the trifluoro-methanesulfonic acid 3-nitro-2- 
trifluoromethanesulfonyloxy-6,7,8,9-tetrahydro-5H-cyclohepta[b]pyridin-4-yl ester with 3-amino-1 -propanol and triethyl- 
amine in dichioromethane at room temperature yielded the trifluoro-methanesulfonic acid 4-(3-hydroxy-propylamino)-3- 
nitro-6,7,8,9-tetrahydro-5H-cyciohepta[b]pyridin-2-yl ester. 

Example 238 

3-Nrtro-2-(1.2.4.5-tetrahvdro-benzo[d]azepi^^ 

[0294] In analogy to the procedure described in example 4 the trifluoro-methanesulfonic acid 4-hydroxy-3-nitro- 
ej.S.g-tetrahydro-SH-cycloheptafbJpyridin^-yl ester [prepared from the trifluoro-methanesulfonic acid 3-nitro-2-trifluor- 
omethanesulfonyloxy-6,7,8,9-tetrahydro-5H-cyclohepta[b]pyridin-4-yl ester (example 237) and potassium carbonate in 
a mixture of tetrahydrofuran and water at room temperature] was treated with the 2,3,4,5-tetrahydro-1H- 
benzo[d]azepine hydrochloride [J. Heterocycl. Chem. (1971), 8(5), 779-83] in N,N-dimethylformamide in the presence 
of N-ethyl-N,N-diisopropy!amine at 50°C to yield the 3-n'rtro-2-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-6,7,8,9-tetrahy- 
dro-5H-cyclohepta[b]pyridin-4-ol as light yellow solid; m.p. >200 °C; MS: [M+H] + = 354. 

Example 239 

r5-Cvano-2-methvl-6-oxo-4-n.2.4.5-tetra^ tert-butyl 
ester 



[0295] In-analogy to the procedure described in example 3 the [5-cyano-2-methyl-6-oxo-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-6H-pyrimidin-1-yl]-carbamic acid tert-butyl ester (example 218) was treated with methyl iodide in 
N,N-dimethylformamide in the presence of potassium carbonate at room temperature to yield the [5-cyano-2-methyl-6- 
oxo-4-(1,2,4,5-tetrar^dro-berco[cnazepin-3-yl)-6H-pyrimidin-1-yl]-methyl^arbamic acid tert-butyl ester as colorless 
solid; m.p. 1 64-1 66 °C; MS: [M+Hf = 41 0. 

Example 240 

r5-Cvano-2-meth^-6-oxo-4-M.2.4.5-tetra^ acid tert-butyl 

ester 



[0296] In analogy to the procedure described in example 3 the [5-cyano-2-methyl-6-oxo-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-6H-pyrimidin-1-yl]-carbamic acid tert-butyl ester (example 218) was treated with ethyl iodide in 
N,N-dimethylformamide in the presence of potassium carbonate at room temperature to yield the [5-cyano-2-methyl-6- 
oxo-4-(1 ,2,4 t 5-tetrahydro-benzo[d]azepin-3-yl)-6H-pyrimidin-1 -yl]-ethyl-carbamtc acid tert-butyl ester as colorless solid; 
m.p. 86-88 °C; MS: [M+H] + = 424. 

Example 241 

5-Cvano-2-methyl-6-oxo- 4-M.2.4.5-tetrar^^ 
acid tert-butyl ester 

[0297] In analogy to the procedure described in example 3 the [5-cyano-2-methyl-6-oxo-4-(1,2,4 > 5-tetrahydro- 
benzo[d]azepin-3-yl)-6H-pyrimidin-1-yl]-carbamic acid tert-butyl ester (example 218) was treated with the 2,2,2-trifluor- 
oethyl-trifluoromethanesulfonate in N,N-dimethylformamide in the presence of potassium carbonate at room tempera- 
ture to yield the [5-cyano-2-metryl-6-oxo-4-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-6H-pyrimidin-1-yl]- 
ethyl)-carbamic acid tert-butyl ester as colorless solid; m.p. 86-88 °C; MS: [M+H] + = 478. 
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Example 242 



10 



15 



20 



f5-CYano-2-methYl-6-oxo-4-{1 i 2 t 4 t 5>t etrahydro^en zo f d ] azepin-3-vn-6H>Dvrimidin-1 -vll-isoproDvlcarbamic acid tert- 
frutyl ester 

[0298] In analogy to the procedure described in example 3 the tS-cyano^-methyl-e-oxo-A-CI^^^-tetrahydro- 
benzo[d]a2epin-3-yl)-6H-pyrimidin-1-yl]^arbamic acid tert-butyl ester (example 218) was treated with the 2-iodopro- 
pane in N,N-dimethylformamide in the presence of potassium carbonate at room temperature to yield the [5-cyano-2- 
methyl-6-oxo-4-(1,2,4,5-tetrahydro-benzoM^ acid tert-butyl ester as 

colorless amorphous solid; MS: [M+H] + = 438. 

Example 243 

1 -lsopropylamino-2-methvl-6-oxo-4-n .2 A5-tetrahvdro-ben7 o rd1azeoin-3- y n-l .6-dihvdrQ- p yrimidine-5^arhon»trilP 

[0299] In analogy to the procedure described in example 70 the [5-cyano-2-methyl-6-oxo-4-(1 2 4 5-tetrahydro- 
benzo[d)azepin-3-yl)-6H-pyrimidin-1>yl]-isopropyl-carbamic acid tert-butyl ester (example 242) was treated with 1 5N 
hydrogen chloride in methanol at room temperature to yield the 1 -isopropylamino-2-methyl-6-oxo-4-(1 .2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitrile as colorless solid; m.p. 142-146 °C; MS: [M+H]* = 338. 

Example 244 



25 




rimidine-5-carbonitrile 



[0300] In analogy to the procedure described in example 70 the [5-cyano-2-methy!-6-oxo-4-(1 ,2 4 5-tetrahydro- 
benzo[d]azepin-3-yl)-6H-pyrimidin-1 -yl]-ethyl-carbamic acid tert-butyl ester (example 240) was treated with 1 .5N hydro- 
gen chloride in methanol at room temperature to yield the 1 -ethylamino-2-methyl-6-oxo-4-( 1,2,4, 5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitrile as colorless solid; m.p. 172-174 °C; MS: [M+Hf = 324. 



30 Example 245 

2-Methyl-6-oxo-4-(1 l ?A5-tetrahydro-be^ R-Hi hvHm., 
bon'rtrile 



iidine-5-car- 



35 



40 



45 



50 



55 



[0301] In analogy to the procedure described in example 70 the [S-cyano^-methyl-C-oxo^-tl^^S-tetrahydro- 
benzo[d]azepin-3-yl)-6H-pyrimidin-1-yl]-(2 > 2 > 2-trifluoro-ethyl)-carbamic acid tert-butyl ester (example 241) was treated 
with 1.5N hydrogen chloride in methanol at room temperature to yield the 2-methyl-6-oxo-4-(1 2 4 5-tetrahydro- 
benzo[d]azepin-3-yl)-1 -(2,2,2-^ as colorless* solid- m d 144- 

146 °C; MS: [M+H] + = 378. ' H * 

Example 246 

2- (2-Metho>(y-etho)(v)-4-me thvlsu lfan v l-6- f 1.2.4.5-tetrahvdro-benzord1azepin-3-vlVDvrim 

[0302] 0.01 1 g (0.25 mmol) of sodium hydride dispersion (50% in mineral oil) was added to a solution of 0.019 g 
(0.25 mmol) of the 2-methoxy-ethanol in 2 ml of tetrahydrofuran and the reaction mixture was stirred for 15 minutes at 
room temperature. Then, a solution of 0. 1 0 g (0.25 mmol) of the 2-methylsulfanyl-4-(1 ,2,4,5-tetrahydro-benzofdlazepin- 

3- yl)-6-(2,2,2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile (example 166) in 3.0 ml of tetrahydrofuran was added and stir- 
nng continued at 40 °C for 16 hours. The reaction mixture was then poured into 150 ml of an ice/water mixture and 
extracted three times with 150 ml of dichloromethane. The combined organic phases were washed twice with 50 ml of 
water, dried over magnesium sulphate, evaporated under reduced pressure and dried in a high vacuum The thus 
obtained crude product was purified by chromatography on silica gel using a 9: 1 v/v mixture of hexane and ethyl acetate 
as eluent to yield 0.051 g (0.14 mmol), 55%, of the 2-(2-methoxy-ethoxy)-4-methylsulfanyl-6-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidine-5<carbonitrile as colorless solid; m.p. 1 08-1 1 1 °C; MS: [M+H] + = 371 
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4-Amino-2-methanesutfonyl-6-n.2.4.54eta^ 

[0303] Oxidation of the 4-amino-2-methylsulfanyl-6-(1 ^^^-tetrahydro^enzotdlazepin-S-yO-pyrimidine-S-carboni- 
trile (example 1 64) with m-chloroperbenzoic acid in dichloromethane at room temperature yielded the 4-amino-2-meth- 
anesulfonyl-6-(1,2,4,5-tetrahydro-benzo[c^ as colorless solid; m.p. 184-185.5 °C; 

MS: [M+H] + = 344. 

Example 248 

4-n.2A5-Tetrahvdro43enzofolazepin-3^^ 

[0304] In analogy to the procedure described in example 47 a) the 4-chloro-2-methylsulfanyl-6-(1 ,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidine-5-carfconitrile (example 149) was treated with the trifluoroethanol in tetrahydrofuran in 
the presence of sodium hydride at room temperature to yield beside the 2-methylsulfanyl-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-6-(2,2,2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile (example 1 66) the 4-(1 ^^.S-tetrahydro- 
benzo[d]azepin-3-yl)-2 > 6-bis-(2,2,24rifluoro-ethoxy)-oyrimidine-5-carbonitrile as colorless solid; m.p. 130-133.5 °C- 
MS: [M+Hf = 447. 

Example 249 

2-Amino-4-methvlsutfanvl-6-n.2A5-tetrah^ 

[0305] In analogy to the procedure described in example 4 the 2-amino-4-bromo-6-methylsulfanyl-pyrimidine-5-car- 
bonitrile [prepared from the 2,2-dicyano-1-methylsulfanyl-vinyl-cyanamide sodium salt [EP 244360 A2 (1987)] with 
excess hydrogen bromide in acetic acid between 0°C and room temperature] was treated with the 2,3,4,5-tetrahydro- 
1 H-benzo[d]azepine hydrochloride [J. Heterocycl. Chem. (1971), 8(5), 779-83] in dioxan in the presence of aqueous 
sodium hydroxide solution at room temperature to yield the 2-amino-4-methylsulfanyl-6-(1,2 > 4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile as colorless solid; m.p. 164-168°C; MS: [M] + = 311. 

Example 250 

N-r5-QvanQ -4-methYlsulfanvl-6-^ 

[0306] A solution of 0.1 0 g (0.32 mmol) of the 2-amino-4-methylsulfany1-6-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)- 
pyrimidine-5-carbonitrile (example 249) in 5 ml of pyridine was treated with 0.072 g (0.64 mmol) of the methoxyacetyl- 
chloride and the reaction mixture was stirred at 60°C for 1 6 hours. It was then poured into 1 50 ml of an ice/water mixture 
and extracted three times with 150 ml of dichloromethane. The combined organic phases were washed three times with 
50 ml of 1N hydrogen chloride solution, twice with 50 ml of water, dried over magnesium sulphate, evaporated under 
reduced pressure and dried in a high vacuum. The thus obtained crude product was purified by chromatography on sil- 
ica gel using a 1:1 v/v mixture of hexane and ethyl acetate as eluent to yield 0.070 g (0.18 mmol), 57%, of the N-[5- 
cyano-4-methylsulfanyl-6-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidin-2-yl]-2-methoxy-acetamide as light yellow 
amorphous solid; MS: [M+H] + = 384. 

Example 251 

fra c1-2-(2-Hydroxy-propvlamino)-4-(1.2.4.5-tetrahydro-benzofd1azepin-3-vn-6-(2.2.2-trifluo 
bonitrile 

[0307] In analogy to the procedure described in example 48 the 2-methanesulfonyl-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-6-(2 t 2,2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile (example 172) was treated with the [rac]-1- 
amino-2-hydroxypropane in dioxan at 60°C to yield the [rac]-2-(2-hydroxy-propylamino)-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-6-(2,2,2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile as colorless solid; m.p. 141-147 °C* MS* 
[M+H] + = 422. 
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Example 252 

2- r2-(2-Hydroxv-ethoxvVethvlam^ 
carbopjtrile 

[0308] In analogy to the procedure described in example 48 the 2Hnethanesu!fonyl-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-^(2,2,2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile (example 172) was treated with the 2-(2-ami- 
noethoxy)-ethanol in dioxan at 40°C to yield the 2-[2-(2-hydroxy-ethoxy)-ethylamino]-4-(1 t 2,4,5-tetrahydro- 
benzo[d}a2epin-3-yl)-6-(2,2 t 2-trmuoro-ethoxyHDyrimidine-5-carbonitrile as colorless amorphous solid; MS: [M+H] + = 
452. 

Example 253 

rracl-24(2,2-DimethvK1.31dioxolan ^ 
ethoxyVpyrimidine-5-carbonitrile 

[0309] In analogy to the procedure described in example 48 the 2-methanesulfonyl-4-(l,2,4,5-tetrahydro- 
benzo[d]a^epin-3-yl)^-(2,2,24rifluoro-ethoxy)-pyrimidine-5-carbonitrile (example 172) was treated with the [rac]-2,2- 
dimethy!-1,3-dioxolane-4-methanamine in dioxan at 40 °C to yield the [rac]-2-[(2,2-dimethyl-[1,3]dioxo 
amino]-4-(1,2A5-tetrahydro-benzo[d]azepin-3-y^^ as colorless 

amorphous solid; MS: [M+H] + = 478. 

Example 254 

3- r5-Cvano-4-n,2A5-tetrahvdro-benzor^ 
tert-butyl ester 

[0310] In analogy to the procedure described , in example 48 the 2-methanesulfonyl-4-(1 t 2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)^-(2,2,2-trifluoro-ethoxy)^yrimidine-5-c^rbonitrile (example 172) was treated with the beta- 
alanine-tert-butylester in dioxan at 50 °C to yield the 3-[5-cyano-4-(1 l 2,4,5-tetrahydro-benzo[d]azepin-3-yl)-6-(2,2,2-tri- 
fluoro-ethoxy)-pyrimidin-2-ylamino]-propionic acid tert-butyl ester as colorless amorphous solid; MS: [M+H] + = 492. 

Example 255 

r5-Cvano^-(1,2,4.5-tetrahvdro-benzor^ acid methyl 

ester 

[0311] In analogy to the procedure described in example 48 the 2-methanesulfonyM-(1 ( 2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-6-(2,2,2-triflu^ (example 172) was treated with the glycine- 

methylester hydrochloride and N-ethyl-N.N-diisopropylamin in dioxan at 50 °C to yield the [5-cyano«4-(1 ,2,4,5-tetrahy- 
dro-benzo [d]a^epin-3-y0^-(2,2,2-trifluoro-ethoxy)-pyrimidin-2-ylamino]-acetic acid methyl esteras colorless solid* m p 
1 36-1 40 °C; MS: [M+H]+ =436. 

Example 256 

N-f5-Cv3no-4-methvlsurf^ 

[0312] In analogy to the procedure described in example 250 the 2-amino-4-methylsulfanyl-6-(1 ,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidine-5-carbonrtrile (example 249) was treated with the acetylchloride in pyridine at 60 °C to 
yield the N-[5-cyano-4-methylsulfanyl-6-(1 ,2 t 4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidin-2-yl]-acetamide as colorless 
amorphous solid; MS: [M+H] + = 354. 

Example 257 

N-f5-Cyano-4-met»wlsulfanvl-6-n.2.4.5-tetrahvdro-ben zofcnazepin-3-vlVDvrimitf 

[0313] In analogy to the procedure described in example 250 the 2-amino-4-methylsulfanyl-6-(1 ,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidine-5K;arbonrtriie (example 249) was treated with the isovaleric acid chloride in pyridine at 
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60°C to yield the N-[5-cyano-4-methylsulfanyl-6-( 1,2,4,5^^ 
butyramide as colorless amorphous solid; MS: [M+H]* = 396. 

Example 258 

4-(4-Methoxv-ben2vloxvy3-nitro-P-( 
ine 



10 



15 



20 



[0314] In analogy to the procedure described in example 4 the trifluoro-methanesulfonic acid 4^(4-methoxy-benzy- 
loxy)*3-nitro-6,7,8,9-tetrahydro-5H-cyclohepta[b]pyridin-2-yl ester (prepared from the trifluoro-methanesulfonic acid 3- 
nitro-2-trifluoromethanesulfonyloxy-6J^ ester (example 237) and 4-meth- 

oxy-benzyl alcohol, sodium hydride in tetrahydrofuran at room temperature) was treated with the 2,3.4,5-tetrahydro-1H- 
benzo[d]azepine hydrochloride [J. Heterocycl. Chem. (1971), 8(5), 779-83] in N.N-dimethylformamide in the presence 
of N-ethyl-N,N-diisopropylamine at room temperature to yield the 4-(4-methoxy-benzyloxy)-3-nitro-2-(1 ,2,4,5-tetrahy- 
dro-benzo[aTa2epin-3-yl)-6,7 t 8,9-tetrBrydro-5H<yclohepta[b]pyridine as yellow amorphous solid; MS: [M+Hf = 474. 

Example 259 

[ racl^.S-DihYdroxy-propv^ 
carbonitrile 



25 



30 



35 



[0315] In analogy to the procedure described in example 70 the [rac]-2-[(2,2-dimethyl[1,3]dioxolan^ 
amino]-4-(1,2,4,5-tetrahydro-benzo[alazepin-3-yl)-6-(2,2,2-trifluoro-ethoxy)-pyrimidine-5 (example 253) 

was treated with hydrogen chloride in tetrahydrofuran at room temperature to yield the [rac]-2-(2,3-dihydroxy-pro- 
pylaminoM-(1 ,2,4,5-tetrarydro-berc ^ colorless 

amorphous solid; MS: [M+H]+ = 438. 

Example 260 

4-Amino-2-(2-rrydro xv-ethvlam^ 

[0316] In analogy to the procedure described in example 48 the 4-amino-2^methanesuffonyl-6-(1 ,2,4,5-tetrahydro- 
ben2o[d]a2epin-3-yl)-pyrimidine-5-carbonitrile (example 247) was treated with the ethanolamine in dioxan at 80 °C to 

yield the 4-amino-2-(2-hydroxy-ethylamino)-6-(1 ^^^-tetrahydro-benzoIdJazepin-S-yO-pyrimidine-S-carbonitrile as 
colorless amorphous solid; MS: [M+Hf = 325. 

Example 261 



40 




rimidine-5-carboni- 



45 



[0317] In analogy to the procedure described in example 48 the 2-methanesulfonyl-4-(1,2,4,5-tetrahydro- 
ben2o[d]azepin-3-yl)-6-(2,2 > 2.trifluoro-ethoxy)-pyrimidine-5-carbonitrile (example 172) was treated with the 3-amino- 
propanol in dioxane at 40 °C to yield the 2-(3-hydroxy-propylamino)-4-(1,2,4,5-tetrahydro-ben2o[d]azepin-3-yl)-6- 
(2,2 > 2-trifluoro-ethoxy)-pyrimidine-5-carbonitrile as colorless amorphous solid; MS: [M+Hf = 422. 

Example 262 



50 



55 



ioxv-ethoxv)-4-(1.2.4.5-tetrahvdro-ben2orcnazepin-3-vlV6-r2.2.P-trifluoro-ethQ) 



rrimidine-5-carbonitrile 



[0318] In analogy to the procedure described in example 47 a) the 2-methanesulfonyl-4-(1,2,4,5-tetrahydro- 
ben2o[dJa^epin-3-yl)-6-(2,2,2-trifluoro-ethoxy)iDyrimidine-5-carbonitrile (example 1 72) was treated with the 2-methoxy- 
ethanol in tetrahydrofuran in the presence of sodium hydride at 40°C to yield the 2-(2-methoxy-ethoxy)-4-(1 2 4 5-tet- 

rahydro-ben2o[d]a2epin-3-yl)-6-(2,2,2-trifluoro-ethoxy)-pyrimidine-5-caroonitri as colorless amorphous solid-' MS* 
[M+H] + = 423. 
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Example 263 

1-lsopropoxy-2-methyl-6-oxo-4-(1.2A5-te^^ 

[0319] In analogy to the procedure described in example 3 the 1 -hydroxy-2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro- 
benzo[d]a2epin-3-yl)-1,6-dihydro-pyrimidine-5-carbonrtrile (example 199) was treated with isopropyl iodide in N,N- 
dimethylform amide in the presence of potassium carbonate at room temperature to yield the 1-isopropoxy-2-methyl-6- 
oxo-4-(1,2A5-tetrahydro-benzo[d]azepin-3^ as colorless solid; m.p. 127-128 

°C; MS: [M] + = 339. 

Example 264 

3- [2-Methyl-5-nitro-6^4-[1.2.4}triazol-1-yl^ 

[0320] In analogy to the procedure described in example 202 the methanesulfonic acid 4-[2-methyl-5-nitro-6- 
(1 ^^.S-tetrahydro-benzotdlazepin-S-yO-pyrimidin^-yloxyl-butyl ester (example 235) was treated with the 1 ,2,4-triazole 
and sodium hydride in N.N-dimethylformamide at room temperature to yield the 3-[2-methyl-5-nitro-6-(4-[1,2,4]triazol- 

1- yl-butoxy)-pyrimidin-4-yO-2 l 3,4,5-tetrahydro-1H-benzo[d]azepine as light yellow solid; m.p. 88-91 °C; MS: [M+H] + = 
424. 

Example 265 

2- Methyl-5-nitr o-6-(1,2,4 l 54etrahy 

[0321] In analogy to the procedure described in example 202 the methanesulfonic acid 4-[2-methyl-5-nitro-6-oxo- 

4- (1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-6H-pyrimidin-1-yl]-butyl ester (example 236) was treated with the 1,2,4-tria- 
zole and sodium hydride in N,N-dimethylformamide at room temperature to yield the 2-methy!-5-nitro-6-(1 ,2,4,5-tetrahy- 
dro-benzo[d]azepin-3-yl)-3-(4-[1,2 f 4]triazol-1-yl-butyl)-3H-pyrimidin-4-one as light yellow amorphous solid; MS: [M+H] + 
= 424. 

Example 266 

1-(3.3-Dffluoro-alM)-2-metrn^^ 

[0322] From the 2-methyl-6-oxo-4-(1,2,4,5-tetrahydro-benzo[^ 

(example 17) and 3-bromo-3,3-difluoropropene, potassium carbonate in N,N-dimethyrformamide at room temperature 
as light yellow amorphous solid; m.p. 158-159 °C; MS: [M]+ = 356; see example 267. 

Example 267 

4-(3.3-Difluoro-alryioxy)-2-methy1-6-(1.2.4.5-teta^ 

[0323] In analogy to the procedure described in example 3 the >2-methyl-6-oxo-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1 f 6-dihydro-pyrimidine-5-carbonitrile (example 17) was treated with the 3-bromo-3,3-difluoropro- 
pene in N.N-dimethylformamide in the presence of potassium carbonate at room temperature to yield the 4-(3,3-dif- 
luoro-allyloxy)-2-methyl-6-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile as colorless amorphous 
solid; MS: [M] + = 356; arid the 1-(3,3-difluoro-allyl)-2-methy1^ 

dro-pyrimidine-5-carbonitrile as light yellow amorphous solid; m.p. 158-159 °C; MS: [M] + = 356. 
Example 268 

4-(1 .1 -Pifluoro-a||y|oxy)-g-methy|-g-(1 ,2,4,5-tetrahydro-ben2;o[d] ^ 

[0324] From the 2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitri!e 
(example 17) and 3-bromo-3,3-difluoropropene, silver carbonate in 1 ,2-dichlorethane at reflux as light yellow amor- 
phous solid; MS: [M] + = 356; see example 269. 
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Example 269 

1 -(1 J -Difluoro-allYl)-2-meth Y l -6-oxo-4-f 1 ^ .^S-tetrahvdro-benzof dlaz epin-S-vl^-l .6-dihvdro-pyrimidine-5-oarfaQnitrlle 

[0325] In analogy to the procedure described in example 3 the 2-methyl-6-oxo-4-(1 f 2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6-dihydro-pyrimidine-5-carbonitrile (example 17) was treated with the 3-bromo-3,3-difluoropro- 
pene in 1 ,2-dichlorethane in the presence of silver carbonate at reflux to yield beside the 4-(3,3-difluoro-allyloxy)-2- 
methyl^-tl^^.S^etrarydro-benzoIdJazepin-S-ylJ-pyrimidine-S^arbonitrile (example 267) the 1-(1,1-difluoro-allyl)-2- 
methyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile as colorless amorphous 
solid; MS: [M] + = 356; and the 4-(1 ,1 -drfluoro-ally!oxy)-2-methyl-6-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-pyrimidine- 
5-carbonltrile as light yellow amorphous solid; MS: [M] + = 356. 

Example 270 

4-Difl uoromethoxv-2-methyl-6-n,2A5-tetra^ 

[0326] From the 2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)^ 

(example 17) and 1-chloro-1,1-difluoromethane, potassium carbonate in N.N-dimethytformamide at 145 °C in an auto- 
clave as colorless solid; m.p. 143 °C; MS: [M+Hf = 331; see example 271. 

Example 271 

1-Pffluorornethyl-2-m^^ 

[0327] In analogy to the procedure described in example 3 the 2-methyl-6-oxo-4-(1,2,4,5-tetrahydro- 
benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5<arbonitrile (example 1 7) was treated with the 1 -chloro-1 , 1 -drfluorometh- 
ane in N,N-dimethylformamide in the presence of potassium carbonate at 1 45 °C in an autoclave for 30 minutes to yield 
the 1 -drfluoromethyl-2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile 
as yellowish solid; m.p. 217 °C; MS: [M]+ = 330; and the 4-difluoromethoxy-2.methyl-6-(l f 2 f 4,5-tetrahydro- 
benzo[d]azepin-3-yl)-pyrimidine-5-carbonitrile as colorless solid; m.p. 143 °C; MS: [M+H] + = 331. 

Example 272 

1 -PiflgQromethQXY'2-methYl-6K>xo-4-f 1 ,?.4.5-tetrahvdro-ben7ord1az e pin-a-yn - i .6>dihydr Q - p yrimidine-5-n a rbnnitriiP 

[0328] In analogy to the procedure described in example 3 the 1 -hydroxy-2-m ethyl-6-oxo-4-( 1,2,4, 5-tetrahydro- 
benzo[d]azepin-3-yl)-1,6-dihydro-pyrtmidine-5<arbonitriie (example 199) was treated with the 1 chloro-1, 1-difluor- 
omethane in N.N-dimethyfformamide in the presence of potassium carbonate at 50 °C in an autoclave for 60 hours to 
yield the 1 -d'rfluoromethoxy-2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-car- 
bonitrile as colorless amorphous solid; MS: [M] + = 346. 

Example 273 

1 -Ethyl-2-methvl-6-oxo-4-( 1 , 1 ,2-trrtritio- 1 .2.4.5-tetrahydro - benzord1azepin-3-vh-1 .6.dihvdro-pvrimidine-5-carfaonrtrile 

[0329] The 1 -ethyl-2-methyl-6-oxo-4-(1 ,1 ,2-tritritio-1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine- 
5-carbonitrile has been prepared from the ethyl 2-cyano-3,3-bis(methyfthio)acrylate and the 1,1,2-tritritio-2,3,4,5-tet- 
rahydro-1 H-benzo[d]azepine as described in examples 13 a), 17 and 27/28. The 1,1,24ritritio-2,3,4,5-tetranydro.1H- 
benzo[d]azepine was obtained by the following sequence: 

i) reaction of the 1-(1 f 2,4,5-tetrahydro-benzo[d]azepin-3-yl)-ethanone [J. Heterocycl. Chem. (1971), 8(5), 779-83] 
with dibenzoylperoxide and N-bromosuccinimide In carbon tetrachloride at reflux yielded the 1 -(5-bromo-1 ,2-dihy- 
dro-benzo[d]azepin-3-yl)-ethanone; 

ii) hydrogenation of the 1-(5-bromo-1,2-dihydro-benzo[d]azepin-3-yl)-ethanone with tritium using Pd/C in methanol 
in the presence of triethylamine yielded the l-JI.I^-tritritio-I^.^S-tetrahydro-benzotdJazepin-S-yO-ethanone; 

iii) treatment of the 1-(1,1.2-trrtritio-1,^ witn conc aq hydrochloric 
acid in methanol gave the 1 , 1 ,2-tritritio-2,3,4,5-tetrahydro-1 H-benzo[d]azepine. 
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Example A 

[0330] Tablets of the following composition are produced in a conventional manner: 

5 





mg/Tablet 


Active ingredient 
Powdered lactose 
White corn starch 
Polyvinylpyrrolidone 
Na carboxymethylstarch 
Magnesium stearate 


100 
95 
35 

8 
10 

2 

Tablet weight 250 



20 Example B 

[0331 ] Tablets of the following composition are produced in a conventional manner: 

25 





mg/Tablet 


Active ingredient 


200 


Powdered lactose 


100 


White corn starch 


64 


Polyvinylpyrrolidone 


12 


Na carboxymethylstarch 


20 


Magnesium stearate 


4 




Tablet weight 400 



Example C 

40 

[0332] Capsules of the following composition are produced: 



45 




mg/Capsule 




Active ingredient 


50 




Crystalline lactose 


60 


50 


Microcrystalline cellulose 


34 




Talc 


5 




Magnesium stearate 


1 

Capsule fill weight 150 



[0333] The active ingredient having a suitable particle size, the crystalline lactose and,the microcrystalline cellulose 
are homogeneously mixed with one another, sieved and thereafter talc and magnesium stearate are admixed. The final 
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mixture is filled into hard gelatine capsules of suitable size. 

Claims 

1 . Compounds of the general formula 




wherein 



R signifies hydrogen, lower alkyl, oxygen, halogen, or 

-OR, -0(C 3 -C 6 )cycloalkyl, 0(CHR) n -(C 3 -C6)cycloalkyl, -0(CHR) n CN, -0(CHR) n CF 3 , - 
0(CHR)(CHR) n NR 2 , -0(CHR)(CHR) n OR, -0(CHR) n -lower alkenyl, -OCF 3 , -OCF 2 -R -OCF 2 - 
lower alkenyl, -OCHRF, -OCHF-lower alkenyl, -OCF 2 CRF 2 , -OCF 2 Br, -0(CHR) n CF 2 Br, - 
0(CHR) n -phenyl, wherein the phenyl group may be optionally substituted independently from 
each other by one to three lower alkyl, lower alkoxy, halogen, nitro or cyano groups, - 
0(CHR)(CHR) n -morpholino, -0(CHR)(CHR) n -pyrrolidino, -0(CHR)(CHR) n -piperidino, ' - 
0(CHR)(CHR) n -imidazolo, -0(CHR)(CHR) n -triazolo, -0(CHR) n -pyridino, -0(CHR)(CHR) n -OSi- 
lower alkyl, -0(CHR)(CHR) n OS(0) 2 -lower alkyl, -0(CH 2 ) n CH=CF 2 , -0(CHR) n -2,2-dimethyl- 
[1 .3]dioxolane, -0(CHR) n -CHOR-CH 2 OR, -0(CHR) n -CHOR-(CHR) n -CH 2 OR or 

-SR or -S(CHR) n COOR, or 

-NR 2 , -N(R)(CHR)(CHR) n OR, -N(R)(CHR) n CF 3 , -N(R)(CHR)(CHR) n -morpholino, - 
N(R)(CHR)(CHR) n -imidazolo, -N(R)(CHR)(CHR) n >pyrrolidino, -N(R)(CHR)(CHR) n -pyrrolidin-2- 
one, -N(R)(CHR)(CHR) n -piperidino, -N(R)(CHR)(CHR) n -triazolo, -N(R)(CHR) n -pyridino, or 

n is 1-6; 

R signifies hydrogen, lower alkyl or lower alkenyl, independently from each other, If more than one R is 

present; 

R 2 signifies nitro or cyano; 

R 3 signifies hydrogen, lower alkyl, =0, =S, -SR, -S(0) 2 -lower alkyl, -(C 3 -C 6 )cycloalky or piperazino, 

optionally substituted by lower alkyl, or 

-CONR 2 , -(CHR) n CONR 2 , -(CHR) n OR, -(CH 2 ) n -CF 3 , -CF* -(CHR) n OC(0)CF 3 , -(CHR) n COOR, 
-(CHR) n SC 6 H5, wherein the phenyl group may be optionally substituted independently from each 
other by one to three lower alkyl, lower alkoxy, halogen, nitro or cyano groups, -(CHR) n -1 ,3-dioxo- 
1 ,3-dihydro-isoindol, -(CHR) n -tetrahydro-pyran-2-yloxy or -(CHR) n -S-lower alkyl, or 

-NR 2 , -NRCO-lower alkyl, -NRCHO, -N(R)(CHR) n CN, -N(R)(CHR) n CF 3 , -N(R)(CHR)(CHR) n -OR 
-N(R)C(0)(CHR) n O-lower alkyl, -NR(CHR) n -lower alkyl, -NR(CHR)(CHR) n -OR, - 
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N(R)(CHR)(CHR) n -0-pnenyl, wherein the phenyl group may be optionally substituted independ- 
ently from each other by one to three lower alky!, lower alkoxy, halogen, nitro or cyano groups, - 
N(R)(CHR) n -lower alkenyl, -N(R)(CHR)(CHR) n -0-(CHR) n OR, -N(R)(CHR) n C(0)0-lower alkyl, - 
N(R)(CHR) n C(0)NR-!ower alkyl, -N(R)(CH 2 ) n -2,2-dimethyl-[1 .3]dioxolane, 
N(R)(CHR)(CHR) n morpholino, -N(R)(CHR) n -pyridino, -N(R)(CHR)(CHR) n -piperidino, - 
N(R)(CHR)(CHR) n -pyrrolidino, -N(R)(CHR)(CHR) n -0-pyridino, -N(R)(CHR)(CHR) n imida2olo, - 
N(R)(CHR) n -CR 2 -(CHR) n -OR, -N(R)(CHR) n -CR 2 -OR, -N(R)(CHR) n -CHOR-CH 2 OR, - 
N(R)(CHR) n -CHOR-(CHR) n -CH 2 OR, or 

-OR, -0(CHR) n CF 3 , -OCF 3> -0(CHR)(CHR) n -0-phenyl, wherein the phenyl group may be 
optionally substituted independently from each other by one to three lower alkyl, lower alkoxy, 
halogen, nitro or cyano groups, -0(CHR)(CHR) n -0-lower alkyl, -0(CHR) n -pyridino or - 
0(CHR)(CHR) n -morpholino; and 

signifies hydrogen, lower alkyl, lower alkenyl or nitro, or 

-OR, -OCF 3 , -OCF 2 -R, -OCF 2 -lower alkenyl, -OCHRF, -OCHF-lower alkenyl, -0(CHR) n CF 3 , or 

-(CHR) n CHRF, -(CHR) n CF 2 R, -(CHR) n CF 3 , -(C 3 -C6)cycloalkyl, -(CHRyC^CeJcycloalkyl, - 
(CHR) n CN, -(CHR) n -phenyl, wherein the phenyl group may be optionally substituted independ- 
ently from each other by one to three lower alkyl, lower alkoxy, halogen, nitro or cyano groups, - 
(CHR)(CHR) n OR, -(CHR) n CHORCH 2 OR, -(CHR)(CHR) n NR 2 , -(CHR) n COOR, -(CHR) 
(CHR) n OSi-lower alkyl, -(CHR)(CHR) n -OS(0)2-lower alkyl, -{CH 2 ) n -CH=CF 2 , -CF 3 , -CF 2 -R, - 
CF 2 -lower alkenyl, -CHRF, -CHF-lower alkenyl, -(CHR) n -2,2-dimethyl-[1.3]dioxolane, -(CH 2 ) n -2- 
oxo-azepan-1-yl, -(CHR)(CHR) n -morpholino, -(CHR) n -pyridino, -(CHR)(CHR) n -imidazolo, - 
(CHR)(CHR) n -tria2olo, -(CHR)(CHR) n -pyirolidino, optionally substituted by -(CH 2 ) n OH, - 
(CHR)(CHR) n -3-hydroxy-pyrrolidino or-(CHR)(CHR) n -piperidino, or 

-NR 2 , -N(R)(CHR) n -pyridino, -N(R)C(0)0-lower alkyl, -N(CH 2 CF 3 )C(0)0-Iower alkyl, -N[C(0)0- 
lower alkyl] 2 , -NR-NR-C(0)0-lower alkyl or -N(R)(CHR) n CF 3 , -NRCF 3 , -NRCF 2 -R, -NRCF 2 - 
lower alkenyl, -NRCHRF, -NRCHF-lower alkenyl; 

or is absent, if X is -N= or =N-; 

or R 4 and R 1 or R 3 and R 4 are interconnected to the groups -(CH^s-, ♦(CH 2 ) 2 -N=, -CH=N-N=- 
, -CH=CH-N=, -NH-CH=CH- or -NR-CH 2 -CH 2 - and form together with the N and C atoms to 
which they are attached an additional ring; 

signify hydrogen, lower alkyl, lower alkoxy, amino, nitro, -S0 2 NH 2 or halogen; or 

are interconnected to the group -0-CH 2 -0- and form together with the C atoms to which they are 
attached an additional 5-membered ring; 

signify hydrogen, lower alkyl, lower alkoxy, amino, nitro or halogen; 

signify hydrogen or lower alkyl; 

signifies hydrogen, lower alkyl, hydroxy, lower alkoxy, lower alkoxycarbonyloxy or lower alkanoyloxy; 
signify hydrogen, tritium or lower alkyl; 

signifies hydrogen, tritium, lower alkyl, hydroxy, lower alkoxy, lower alkoxycarbonyloxy or lower 
alkanoyloxy or are together an oxo group; or 

signifies -N=, =N-, -N<, >C= or=C<; 
signifies -N=, =N-, -NH-, -CH= or =CH-; and 
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the dotted line may be a bond, 

as well as their pharmaceutically acceptable salts in their racemic and optically active form. 

2. Compounds in accordance with claim 1 , wherein R 1 is =0 or hydroxy and R 2 is N0 2 and pharmaceutically accept- 
5 able salts thereof. 

3. Compounds .in accordance with claims 1 and 2, which are 

3-etryl-2^etry!-5-nftro-6-( 1 ,2,4,5-tetra^ 
10 3-(24luoro-etryl)-2-me%l-5-nitro-6-^ 

2-methy1-5-nitro-6-(1,2A54etrahydro-benzo or 
2-methyl-5-nitro-6-(1,2,4,5-tetrahydro-ben2o[d]a2epin-3-yl)-pyrimidin-4-ol. 

4. Compounds in accordance with claim 1, wherein R 1 is =0 and R 2 is -CN and pharmaceutically acceptable salts 
15 thereof. 

5. Compounds in accordance with claims 1 and 4, which are 

2-amino-6^xo^-(1,2,4 I 54etrahydro-benzo[^ 

20 

6-oxo^-(1,2,4,54etrahydro-benzo[d]azepin-3-y0^ 
2-ettylamino-6-oxo-4-(1,2,4,5-tetrahyd^ 
25 1 ,2-dimethyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile, 

1 -ethyl-2-methyl-6-oxo-4-(1 ,2 t 4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile, 
2-amino-1 -ethyl-6-oxo-4-(1 ^AS-tetrahydro-benzotdJazepin-S-ylH ,6-dihydro-pyrimidine-5-carbonitrile, 

30 

1 -cyclopropylmethyl-2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-car- 
bonitrile, 

V 

»■ 

1 -allyl-2-methyl-6-oxo-4-(1 f 2A5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile, 

35 

1 -cyanomethyl-2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carboni- 
trile, 

1 -(2<limethylamino-ethyl)-2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine- 
40 5-carbonrtrile, 

1 -isopropyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-carbonitrile, 

1 -(2-hydroxy-ethyl)-6-oxo-4-(1 ,2 A5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6 dihydro-pyrimidine-5-carbonitrile, 

45 

2-(2-hydroxy-ethyl)-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6 dihydro-pyrimidine-5-carbonitrile, 

2-methyl-6-oxo-4-(1 ^AS-tetrahydro-benzofdJazepin-S-yO-l -(2,2,2-trifluoro-ethoxy)-1 ,6-dihydro-pyrimidine-5- 
carbonitrile, 

50 

2-methyl-1 -methytamino-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5<arboni- 
trile or 

1 -amino-2-methyl-6-oxo-4-(1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ( 6-dihydro-pyrimidlne-5-carbonrtrile. 

55 

6. Compounds in accordance with claim 1, wherein R 1 is 2,2,2-trifluoroethoxy and R 2 is-CN. 

7. Compounds in accordance with claims 1 and 6, which are 
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2-(2-morpholin-4-y1-ethylamino)-4-(1,2,4,5-tetrahy 
dine-5-carbonitrile, 

2-(3-morpholin-4-yi-propylamino)-4-(1,2,4^ 
dine-5-carbonitrile, 

2- (2-hydroxy-ethylamino)-4-(1,2,4,5-tetrahydro-benzo[^^^ 
carbonitrile or 

(3-imidazol-1-yl-propylamino)-4-(1,2,4,5-tetrahydro^ 
5-carbonitrile. 

8. Compounds in accordance with claim 1 , wherein R 1 is 3-[1 ,2,4Jtriazol-1 -y!-propoxy and R 2 is -N0 2 or -CN. 

9. A compound in accordance with claims 1 and 8, which is 

3- [2-methyl-5-nitro-6-(3-[1,2,4]tr^ 

10. A compound in accordance with claim 1, wherein R 3 and R 4 are interconnected to the groups -(CH 2 )3„5- to form 
together with the N and C atoms to which they are attached an additional ring and R 2 is -N0 2 or -CN. 

11. A compound in accordance with claims 1 and 10, which is 

4- oxo-2-(1,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-4,6^^ 
trite. 

1 2. A medicament comprising a compound according to any one of claims 1 -1 1 as well as pharmaceutical^ acceptable 
salts thereof, in their racemic and optically active form and pharmaceutically acceptable excipients. 

13. A medicament in accordance with claim 12 for the control or prevention of acute and/or chronic neurological disor- 
ders such as epilepsy, stroke, chronic and acute pain psychosis, schizophrenia, Alzheimer's disease cognitive dis- 
orders, memory deficits, restricted brain function caused by bypass operations or transplants, poor blood supply to 
the brain, spinal cord injuries, head injuries, hypoxia caused by pregnancy, cardiac arrest, hypoglycaemia, Hunting- 
ton's chorea, ALS, dementia caused by AIDS, eye injuries, retinopathy, idiopathic parkinsonism or parkinsonism 
caused by medicaments as weli as conditions which lead to glutamate deficiency functions, such as e.g. muscle 
spasms, convulsions, migraine, urinary incontinence, nicotine addiction, psychoses, opiate addiction, anxiety, vom- 
iting, dyskinesia and depression. 

14. The use of compounds in accordance with any one of claims 1-11 as well as pharmaceutically acceptable salts 
thereof in their racemic and optically active form for the control or prevention of illness. 

15. The use of compounds of formula I in accordance with any one of claims 1-11 as well as pharmaceutically accept- 
able salts thereof in their racemic and optically active form for the manufacture of medicaments for the control or 
prevention of acute and/or chronic neurological disorders such as epilepsy, stroke, chronic and acute pain, psycho- 
sis, schizophrenia, Alzheimer's disease cognitive disorders, memory deficits, restricted brain function caused by 
bypass operations or transplants, poor blood supply to the brain, spinal cord injuries, head injuries, hypoxia caused 
by pregnancy, cardiac arrest, hypoglycaemia, Huntington's chorea, ALS, dementia caused by AIDS, eye injuries, 
retinopathy, idiopathic parkinsonism or parkinsonism caused by medicaments as well as conditions which lead to 
glutamate deficiency functions, such as e.g. muscle spasms, convulsions, migraine, urinary incontinence, nicotine 
addiction, psychoses, opiate addiction, anxiety, vomiting, dyskinesia and depression. 

16. A compound of formula I in accordance with claims 1 - 1 1 as well as pharmaceutically acceptable salts thereof for 
the control or prevention of acute and/or chronic neurological disorders. 

17. A process for the manufacture of compounds of formula I according to any one of claim 1-11 as well as of pharma- 
ceutically acceptable salts thereof, which process comprises 

a) reacting a compound of the formula 
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5 




II 



10 

with a compound of formula 



15 



20 




25 

to a compound of formula 



30 



35 



40 




45 wherein the substituents are described above, or 

b) reacting a compound of the formula 
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to a compound of formula 




or to a compound of formula 




wherein R 2 to R 16 have the significances given above and R 1 ' is lower alkyl, -(C3-C 6 )cycloalkyl, (CHR) n -(C 3 - 
C 6 )cycloalkyl, -(CHR) n CN, -(CHR) n CF 3 , -(CHR)(CHR) n NR 2 , -(CHR)(CHR) n OR, -(CHR) n -lower alkenyl, -CF 3 , - 
CF 2 -R, -CF 2 -!ower alkenyl, -CHRF, -CHF-lower alkenyl, -CF 2 CRF 2 , -CF 2 Br, -(CHR) n CF 2 Br, -(CHR) n -phenyl, 
wherein the phenyl group may be optionally substituted independently from each other by one to three lower 
alkyl, lower alkoxy, halogen, nitro or cyano groups, -(CHR)(CHR) n -morpholino, -(CHRXCHR^-pyrrolidino, - 
(CHR)(CHR) n -piperidino, -(CHR)(CHR) n -imidazolo, -(CHR)(CHR) n -triazolo, -(CHR) n -pyridino, -(CHR)(CHR) n - 
OSMower alkyl, -(CHR)(CHR) n OS(0) 2 -lower alkyl, -(CH 2 ) n CH=CF 2 , -(CHR) n -2,2-dimethyl-[1.3Jdioxolane, - 
(CHR> n -CHOR-CH 2 OR or -(CHR) n -CHOR-(CHR) n -CH 2 OR. 
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c) reacting a compound of formula 




to a compound of formula 



O 




wherein the substituents are described above, 
or 

d) reacting a compound of formula 
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CI 




wherein R in formula VII is fluoro, chloro, bromo or a trifluoro-methansulfonyloxy group, 
with a compound of formula 
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R\ R 1 ° R 11 




to a compound of formula 




R\ R 10 R " 




1-5 



wherein the substituents are described above, 
f) reacting a compound of formula 



R 1 



VIHb 



wherein, R VI is a fiuoro, chloro, bromo or a trifluoro-methansulfonyloxy group, 
with a compound of formula 
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10 



R\ R 10 R ii 




III 



15 



20 



25 



to a compound of formula I -5, 



R\ R 1 ° r ii 




1-6 



30 



35 



wherein the subst'rtuents are described above, 
and, if desired, 

introducing and removing protective groups in compounds of formula I, alkylating OH or NH functions in 
compounds of formula I, cleaving ether functions, converting a functional group in a compound of formula 
I into another functional group directly or via a suitable activating group and, if desired, 
converting a compound of formula I into a pharmaceutically acceptable salt or into its optically active form. 

40 18. Compounds of formula I in accordance with claims 1-11, when manufactured according to a process in accord- 
ance with claim 17. 

19. The use of a radiolabeled mGluRI receptor antagonist of formula I in accordance with claim 1 in a binding assay. 

45 20. The use of a radiolabeled mGluRI receptor antagonist of formula I in a binding assay in accordance with claim 1 9, 
which is 



50 



1 -ethyl-2-methyl-6-oxo-4-(1 ,1 ,2-tritritio-1 ,2,4,5-tetrahydro-benzo[d]azepin-3-yl)-1 ,6-dihydro-pyrimidine-5-car- 
bonitrile 



55 
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